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Glenwood High School, Canton, Ohio 
J. D. Custis 
Metal Shop Instructor 


“South Bend Lathes...are easier to live with...” 


“I chose South Bend Lathes for our shop 
in this fine new school... they are easier to 
live with as an instructor. More simple, direct 
teaching is possible with South Bend Lathes 
than with some complicated or ‘gadgety’ de- 
signs. The student can easily see why and 
how each control does what it is intended to 


SOUTH BEND LATHE, INC. 
SOUTH BEND 22, INDIANA 


Builders of lathes, milling machines, 
shapers, drill presses, pedestal grinders. 


do, and, because they are so well built, I do 
not spend a lot of time on maintenance.” 


Mr. Custis’s comments point out why countless shop 
instructors have preferred ‘‘to live with” South Bend 
Lathes. You, also, can make your teaching easier 
by using these school-proven lathes. Let us tell you 
more about them—please write. 


SOUTH BEND LATHE 
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New MODEL 50 equips your lathes 
to do a lot more for a lot less! 


70” $ 00 


for the chuck for the collets 


THE WORLD'S MOST MODERN COLLET CHUCK 
Designed expressly for ATLAS, CLAUSING, DELTA, LOGAN, SHELDON, and SOUTH BEND LATHES 


These and others of similar power and capacity now give 
top performance when equipped with the new Jacobs 
Model 50. Improve performance of your lathes. Increase 
spindle capacity as much as 42%, Get greater accuracy 
and stronger grip. It’s easy and inexpensive with new 
Model 50 and its companion Rubber-Flex collets. 


CONSIDER THESE FEATURES... 


* Gripping Power 
Model 50 is made for heavy duty turning. It has 
tremendous gripping power. 


* Accuracy 
Model 50 is factory tested—maximum runout .001” 
T.1.R. at the nose when properly mounted. 


* Thin Walled and Fragile Work 
Always parallel Model 50 Rubber-Flex collet jaws 
permit chucking of tubing and fragile materials 
without crimping or scoring. 


* Range 
The 10 Rubber-Flex collets in the 500 Series, de- 
veloped especially for use with Model 50, cover 
a greater bar stock range than 63 old-fashioned 
steel collets. You can chuck any bar between 
3/32” and 1-1/16” with this set of 10 collets. 


* Capacity 
Model 50 eliminates capacity-wasting draw bar. 
You can increase spindle capacity up to 42%. 


* Adapters 
Model 50 adapters are fully machined for imme- 
diate mounting. Available in all popular threads 
and American Standard LOO taper. 


* Price 
Model 50 prices are revolutionary! 
$70.00 for the chuck. 
$65.00 for the complete set of 10 collets. 


MODERNIZE YOUR LATHES WITH JACOBS MODEL 50 
AND RUBBER-FLEX COLLETS. YOU CAN’T AFFORD NOT TO! 


See your Jacobs industrial supply distributor. Give him 
the opportunity to prove these fantastic facts with a 
convincing demonstration at your desk! Call him today. 


Sacobs 


CHUCKS 


The Jacobs Manufacturing Co., West Hartford 10, Conn. 
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INSTRUCTION 
is MORE EFFECTIVE 
in the Shop Equipped 


*Kinal with... 


BERKROY 


PRODUCTION TOOLS 
Rugged + Dependable + Designed 
for Industry 








King/BERKROY Sheet Metol 
SHOP-ON-A-BENCH 
Complete unit — 
5 tools on heavy steel stand 
NIBBLER-SLITTER 

12” throat capacity 
HAND PUNCH 

Uses dic blodes 

punches. Press-fits, too 
12” SLIP ROLLS 

Forms cylinders, curves 


12° BRAKE 
20 ga capacity 
SHEAR with CLAMPING HEAD 


Cuts circles, contour 


King /BERKROY 

BOX & PAN BRAKE 

24 30” - 36° 

Locks to desired angle— 
16 ga. capacity- 

needle bearina 

2% pan depths 


King /BERKROY 

SLIP ROLLS 
12”-18"-24".30".36" 
Oilite bearings— 
enclosed gears— 
finger tip adjustment— 
wire rolling grooves. 





For Graphic Arts .. 
King / BERKROY 

RUBBER STAMP PRESS 
Compact, safe—110 V-AC 
Provides practical training in 


King / BERKROY 
ng/6 0 moking rubber stamps at low cost 


HIGH-SPEED HACKSAWS 
Two models: 4" x 4° and 6” x 6” 
capacities depth limit switch 


For complete catalog information, write 


1M.Q MACHINE & MFG. CO. 


Since 1910 1171 East 32nd Street 
Los Angeles 11, California 
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your 


IA/VE 


for September 


Ee 46 


September, beginning of the “new year” for shop 
teachers, is the time for renewed enthusiasm and effort. 
Your IA/VE for this month features a trio of practical 
articles which we believe you'll find especially valuable 
in your opening-of-school reading for a more success- 
ful school year: 

1. A basic, down-to-earth review (pg. 35) on how 
to give a better demonstration, a vital tool in your kit 
of teaching techniques. 

2. A sane approach to classroom control (pg. 33) 
with realistic ides for shaping the “group spirit” of your 
classes for an effective teaching-learning environment. 

3. An inspirational discussion by “Teacher “X’” ( pg. 
31) on how he built a better shop program in a smaller 
community with hints to help any teacher overcome 
financial restrictions. 

In addition there are the usual battery of projects 
for use during the coming year, with ideas in woods, 
metals, electricity, graphic arts, etc. 

We would also like to call your attention to a num- 
ber of other features which we hope you will make 
“must reading”: (1) a special report of six articles on 
industrial arts and special education (pg. 46); (2) the 
most comprehensive periodical material ever published 
on shop teacher liability (pg. 61); (3) an obituary by 
Dr. Groneman of “a a tooker of industrial educa- 
tion,” Dr. William T. Bawden (pg. 18); (4) a sym- 
posium by leaders in American education on how to 
improve industrial arts (pg. 27); and (5) a look ahead 
to the “new” vocational education (pg. 28). 

In addition, we hope you'll have a chance to look 
over our regular departments — especially the “opinion” 
column (pg. 10) which reports what industrial educa- 
tors believe about a unified organization for industrial 
arts and the “notebook” department (pg. 80) with 
concise but unusually pli data on “what you 
should know about glue.” 


for October... 


The annual “projects” number, your October issue 
of IA/VE will feature a wealth of project ideas with 
a portfolio on “how to” professional articles on better 
project planning. We hope you'll look especially for a 
symposium of ideas on the “future” of the project by 

ve leaders of the field with a special interest in this 


subject. 
the editors 
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New ‘Long Bed’ 10’ Metal Lathe 
offers added safety, extra capacity 


Delta 10” Metal Lathe with Long Bed 
(36” between centers) available in nch 
or cabinet models with a complete line 
of accessories. 


Be sure to register and vote ! 


Now Delta introduces the “big brother” to the famous 10” metal 
cutting lathe—with two new safety accessories, big 36’’ capacity be- 
tween centers and an exclusive combination of features that make it 
the big value in its‘class. 

You’ll recognize the teaching advantages of variable speed drive, 
quick change gear box and %” collet capacity. And you’ll like the 
new safety accessories: Mechanical Back Gear Lock-out Kit and Mag- 
netic Starter Electrical Disconnect Switch Kit. Used together, these 
guard students from moving gears and guard against machine dam- 
age. For back gear operation, student must release lock-out mechan- 
ism. To do this, headstock cover must be raised, which shuts off 
motor automatically. 

Your Delta Industrial Distributor (listed under ‘““TOOLS’”’ or 
“MACHINERY” in the Yellow Pages) will gladly show you the 
many extra features this new lathe gives you—and how you can 
adapt the new safety accessories to your present Delta 10’’ Metal 
Lathes. Write for FREE Delta Lathe catalog: Rockwell Manufac- 
turing Company, Delta Power Tool Division, 402] N. Lexington 
Avenue, Pittsburgh 8, Pa. In Canada: Rockwell Manufacturing 
Company of Canada, Ltd., Guelph, Ontario. 


DELTA INDUSTRIAL TOOLS 


ROCKWELL” 
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. ball-bearing construction, ideal for 
practically every kind of surfacing job 


Vibro-Centric Systems 


. for perfect valve seat jobs on all 
leading car, truck and tractor engines 


precision-made to handle all popular- 
make engines up to 4” dia. diesel heads. 


Give students 
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Sander-Grinder 








Valve Refacer 


From sawing to sanding, hole punching to 
metal polishing ... whatever the job, Black & 
Decker’s full line teaches your students les- 
sons they won’t want to leave behind. These 
are the tools men in the industrial and auto- 


motive fields use to do the job quicker, better, 


at far lower cost. 
Over 130 quality portable power tools, 





Heavy-Duty Polisher 


. - built to last longer, powered 
for a faster, smoother finish every time. 


No 16 Shear 


. . faster, weighs less, lasts longer than any 
shear its size. Deflector prevents curling. 


” ar A Me 


mo, OH 







Belt Sander 


...removes material the fastest. Vacuum 
hose attachment offers dustless job, too. 


No. 100 Impact Wrer 


... installs or removes nuts, 
bolts, wood or lag screws in seconds. 


No. 65 Vacuum Cleaner 







. » » powered to pick up 2 bushels, dry; 
13 gallons, wet. Choice of attachments. 
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¥%" Standard Holgun 






... takes to steel or hardwood 
with ease; made to fit your hand. 


the full 


thousands of accessories . . . that’s your 
choice with the Black & Decker line. Every 
tool is packed with power to spare . . . won’t 
slow down on the job. Each tool is built to 
stand up under the daily wear and tear of 
student use... with heavy-duty construction 
features that can really take abuse. Perfect 
balance makes every B&D tool easier to hold 








Shorty Drill 





. . . compact little helper that works 
easily in and out of the tightest quarters. 


7” Super-Service Saw 


. . ideal on the job or in the mill; sturdy 
shoe for continuous heavy-duty sawing. 
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No. 12 Scrugun & 





. .exclusive micro-clutch design drives 
screws to precise depthset,automatically. 





No. 88 Finishing Sander 


. works with, against or across the 
grain with never a trace of swirl marks. 


No. 11 Jig Saw 


. . . powers with ease through a 2 x 4; 
built for continuous production. 


No. 8 Die Grinder 


. vibrationless, perfectly-balanced for 
accurate grinding at high speeds. 
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1 H.P. Heavy-Duty Router 


. +. unique micrometer depth 
adjustment for heavy-duty jobs. 








No. 60 Portable Grinder 


... perfect for maintenance or production 
cleaning, grinding or buffing work. 


... Streamlined for tight spots; light and 
balanced four complete sanding control. 


benefit of the full line! 


and operate, too . . . gives the new student 
the confidence of an old pro, from the start 


of the job right through to the end. 
Why not check them out now? See for 
yourself how Black & Decker’s full line can 


help solve your problems 


. give your 
students the full benefit of using the tools 


they’ll find on more jobs after school. You’ll 


find Black & Decker toois sold by leading 
distributors everywhere. For service or {tos 


ELECTRIC 


sales, look in the Yellow Pages under @>— 


Black s. Decker: 


WORLD'S LARGEST MAKER OF POWER TOOLS 
Dept. 4109, Tewson 4, Maryland 





letters 


Dr. Conant challenged 


It was a great pleasure to read your 
article (see pg. 18 of your IA/VE for 
May) to Dr. Conant. I am happy to see 
someone finally call him on his ideas and 
not just accept them! Our staff here at 
Western has discussed Dr. Conant’s re- 
marks and feels that he could better under- 
stand the purpose and objectives of indus 
trial education 


Dempsey E. Reid, head, department 
of Industrial Arts, Western Illinois 
University, Macomb 


SHELDON .. a 


It only takes 
one good 
Milling Machine 
and a capable 
Shaper to triple 
the value of your 
shop course 








Sheldon provides today’s modern 
school shop with “up-to-date”’ ma- 
chine tools . . . with 10", 11", and 
13" Precision lathes for both in- 
dustrial arts and vocational pro- 
grams ...Sheldon Milling Machines 

. Sheldon Shapers . . . and, for 
advanced courses, Sebastian 13" 
and 15" Geared Head Lathes. 


BASIC TEACHING AIDS 


In addition to providing con- 
veniently located distributors with 
experienced sales engineers, Sheldon 
prepares and publis basic teach- 
ing aids, for shop instructors. 


Write for samples today —— 


SHELDON MACHINE CO., INC. 
4244 W. Knox Ave., Chicago 41, Ill. 


(For more 


It was a very great pleasure to read 
“What Did You Mean, Dr. Conant?” I 
suggest that our national association, the 
AIAA, should offer to correctly inform Dr. 
Conant about the place and purpose of 
industrial arts in our schools. 


John O. Conaway, associate pro- 
fessor of industrial education, Indi- 
ana State Teachers College, Terre 
Haute 


providing activity 


In your editorial, “How Do We Provide 
Activity ?” (see pg. 13 of your IA/VE for 
April) you point out an important thesis, I 
think. Too long we industrial arts teachers 
have placed most of the emphasis on the 


Builder of Sheldon Lathes, Milling 
chines, Shapers and Sebastian Lathes 


- 
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No course in shop practice can be 
complete without basic instruction on 
the milling machine and the shaper. 


For this no other units equal the size 
“0” Sheldon Milling Machine — 
its hand and power table f 
uick-change gear box, variable cued 
rive, back geared unit, and inter- 
changeable vertical milling 
attachment. No other shaper is better 
suited for class work than the ample 
size Sheldon 12" Back Geared Sha 
with its large capacity, long stroke, 
variable speed drive, weight and ac- 
curacy. 
These are standard machine tools 
with which you can teach modern 
methods and tool performance—— 
full powered industrial tools that can 
give your students the “‘feel”” exper- 
ience and satisfaction of adult work. 


How a Mod 
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production of projects. It is interesting to 
note that this unfortunate situation exists 
in your country as well as in mine. | sup- 
port your contention that “a first-rate 
industrial arts program could be carried 
out with the students’ taking home per- 
haps only one small project.” Your sug- 
gestions for providing activity bear re- 
peating again and again. 

A. M. Hay, industrial arts instructor, 
Newmarket District High School, 
Newmarket, Ontario, Canada. 


“what do you think?” 


I have enjoyed reading your new column, 
“What Do You Think?” (see pg. 4 of 
your IA/VE for May) 

Concerning the topic, “Should Teacher- 
Selected Standardized Products Be Used 
in Beginning Industrial Arts Classes?” I 
am inclined toward the “yes” side as ex- 
pressed by Isaac P. Hampton 

The key word in the question is BE- 
GINNING. Considering this as a main 
point of reference it is possible to do a 
much better and more intensive job of 
teaching specific skills and operations to 
all of the students if they are all working 
on a project which has identical construc- 
tions. This will mean that all of the stu- 
dents will be interested in every demonstra- 
tion which is given by the teacher 

However, I have one alternate idea to 
suggest. Instead of requiring one stand- 
ardized project for the entire class, would 
it not be a better idea to have a group of 
selected projects, 4 or 5, all with the same 
type of construction and operations. From 
this group each student would be able to 
select the project which would best meet 
his interests and ideas. After the comple- 
tion of the first project I feel that the 
students should have free choice of the 
project they desire to construct; of course, 
final approval of the project will always 
rest with the teacher as individual differ- 
ences and ability must always be taken 
into consideration. 


Graham R. Chase, chairman of the 
industrial arts department, West Hart- 
ford, Conn., Schools 


on the offensive 


May I have permission to copy “Let's 
Take the Offensive” (see pg. 13 of your 
IA/VE for June)? I wish to distribute this 
editorial to every administrator in our 
school system. 


Truman N. Chase, administrative as- 
sistant in charge of industrial arts, 
Fairfield, Conn., Schools. 


> Our readers may reprint articles from |A/VE 
providing they credit the magazine someplace 
on their copies. Distributing material from 
1A/VE to administrators can be an excellent 
public relations device for alerting adminis- 
trators to what is happening in industrial 
education! 


oops! 

I would like to call to your attention the 
fact that you failed to note Robert Weirick 
as coauthor with me of the article, “Our 
Class in Scale” (see pg. 29 of your IA/VE 
for May). 

Richard F. Doutt. instructor, Univer- 
sity School, Northern Illinois Uni- 
versity, DeKalb 
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Here is your opportunity to get a wonderful new 
Grafiex Instructor 150 Filmstrip Projector with 6 
sets of Stanley Film Strips. This fine Graflex 
projector features exclusive push-button film 
advance . 

Anyone can operate the Instructor 150. It is 
compact, lightweight, portable—a projector unex- 
celled in its class! 

With it, you receive six complete sets of the 


6 SETS OF FILM STRIPS 
AND NEW GRAFLEX PROJECTOR...ONLY*50! 


A $69.95 value shipped postpaid anywhere in the U.S. 


Stanley Film Strips (53 strips or lessons totaling 
820 frames) to help you with your instruction on 
the proper care and use of hand tools. 

All strips are processed on 35 mm. safety film. 
They can be projected on a wall or screen in semi- 
darkened or ordinary lighted room. Each film is 
individually packaged in a can and each set in a 
storage box. Included with each set is a Manual 
of Suggested Questions for testing. 


GRAFLEX Instructor 150 
6 Complete $5.00 sets—Value $30.00 


PLANES 
Set of 
9 Strips—126 Frames 


MEASURING, TESTING 
AND MARKING TOOLS 
Set of 
8 Strips—114 Frames 


CHISELS FOR 
WOODWORKING 


Set of 
9 Strips—139 Frames 


BORING TOOLS HAMMERS, SCREWDRIVERS, 
FOR WOODWORKING NAILS and SCREWS 


Set of Set of 
9 Strips—151 Frames 9 Strips—149 Frames 


NEW!HAND SAWS 
FOR WOODWORKING 


Set of 
FILMSTRIP PROJECTOR 9 Strips—141 Frames 


Value $39.95 


HEAVY DUTY ELECTRIC TOOLS | 


H264 ROUTER 

This % hp Stanley Router is packed 
with many new features. Safe Switch- 
Shaft Lock starts and stops router and 
automatically locks shaft. Spot Light 


H31 BELT SANDER 

The Stanley Belt Sander takes the work 
out of sanding, whether it’s for rough 
sanding or fine finishing of wood, metal 
or plastic. Easy to change 3” x 24” 


H75 HEAVY-DUTY SABRE SAW 

The sabre saw is a versatile portable 
saw furnished with three blades and 
eighteen more to select for every use. 
It will rip, crosscut or jig saw and will 


lights the way along the work. belts. also cut plastics, rubber and metal. 


STANLEY TOOLS, Educational Dept. 

4709 Elm Street, New Britain, Conn. 

FREE ( ) Please send me Stanley Tool Catalog No. 34 

FREE , ; Please send me the Stanley Electric Tool Catal 

Please send me information on new Grafiex In- 
structor 150 Projector, and 6 Complete Sets of 
Film Strips at special price. 


Use this coupon for more detailed 
information and school shop help 


STANLEY 
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Lev Bia. 


Fiat end snubs against ob- 
ject ond grips where round- 


ed nose pliers would fail. 





Overlap sheer action cuts 
better — soves edge... 
provides non-slip action. 


Deep <cut-teeth provide se- 
cure grip. Curved sections 
hove large, deep-broached 
teeth to grip pipe, etc. 


Star chamfer holds rivet from 
turning — holds jows in 
alignment. 


Speciat siottea washer ond 
chamfered nut provide lock- 
washer action — will not 
work loose. 


Special hardening and pre- 
cisely machined joints keep 
needie-nose jaws in line. 


Tips for Measuring the 
Real Work Ability of Pliers 


Check the photos above. Shown here are features you have a 
right to expect in a plier or cutter — features you get when you 
buy Snap-on.” In addition, SNAP-ON gives you — 


Through hardening for extra toughness. 


Broached stud-positioning hole for true bearing surface and 
snug, easy-working joint. 


Drilled and reamed rivet holes on needle-nose for easy use. 
Broached and ground joint surfaces for smooth operation, 


snug fit. 


Engineered handle design for correct leverage. 
Over 60 models and sizes to let you choose the right one 


for the class. 


Write for catalog listing the complete series, plus full range 
of wrenches and hand tools. 


60R — duck bill 
plier 





1968 — 
needle-nose plier 





9515 — electronic 
gripper cutter 





164FC — 
close-quarter 
diagonal cutter 


CHOICE OF BETTER MECHANICS 


8074-1 28th Avenue ° 
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Kenosha, Wisconsin 


opinion 


IS A UNIFIED ORGANIZATION 
NEEDED FOR INDUSTRIAL ARTS? 


Asked this question, a list of industrial 
educators (teachers, district supervisors, 
and teacher educators selected at random) 
voted an overwhelming (92 per cent) 
“ves!” 

Comments concerning this question in 
clude those of a teacher who believed 
“definitely” in this unity because “indus- 
trial arts and vocational (education) are 
doing the same job different only in degree 
Both are a segment of general education.” 
Another stated that “This, in my opinion, 
is essential to professional stature for the 
area of industrial arts education.” 

A supervisor, in voting affirmatively, 
enumerated these reasons why such an or- 
ganization is needed: “the high cost of the 


Should Industrial Arts Have a Unified 
Professional Organization That Con 
Speak Out With One Voice 
for the Group? 


92% [No| 8% 


IA and VE program; non-tenured teachers 
need an authoritative voice; the (present) 
professional organizations only partially fit 
the bill on the subject of recognitions and 
rights; state associations are fine as far as 
they go; our problems are unique enough 
to not be understood by most educators 
A national voice would establish IA and 
VE in its rightful place in the curriculum 
and would help those who don’t under 
stand, but don’t like to inquire, just what 
we are trying to do. Industry is anxious 
to help. This I feel would make it easier 
for them to do so.” 

A teacher educator, voting affirmatively, 
qualified his vote by adding “Many if’s 
here!” 

A representative of the AIAA voted 
“ves,” providing “Industrial arts people are 
notified of what the problem and the main 
issues are at hand, and what the organiza 
tion is vitally interested in promoting. If 
the issues are being promoted are not the 
ideas of a limited few, and not trying to 
advance things for their own benefit, but 
will benefit the entire organization.” 

Other comments: “A great deal of good 
can come from such an organization”; “It 
has always been my belief that industrial 
arts has not been given the recognition it 
should be given. If through a unified pro- 
fessional organization it can achieve this 
goal, I am all for it”; “I am very con- 
cerned about this and I feel that industrial 
arts should watch out and not get swal- 
lowed up by other (areas of the curric- 
ulum.” 

One vocational educator, in voting a 
“no,” suggests that the “AVA should 
strengthen the position of industrial arts 
as it relates to a membership drive and/cr 
efforts to help sell memberships. The indi- 
vidual teacher will have to be sold.” 4 
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> 
ASK YOUR DEALER 
FOR A DEMONSTRATION 


$1495 complete with removable serrated jaws : 


At your tool suppliers, or write VERSA-VISE, Dept. 549, ORRVILLE, OHIO 


: j — ™ is 
Taal. b sf -- Clean through ORAS y Rie 


School Sho Preyy vitey ciel TOOL HOLDERS 
cno ] A Correct Tool for Every Lathe Operation 

. j You can save time (and money) by ensuring that 

Special : r ST your machine tools are equipped with adequate num- 

; bers of the correct ARMSTRONG Tool Holders. The 

ARMSTRONG System of Tool Holders includes 

correctly designed tools for every standard operation 

on lathes, shapers, and planers, and for many opera- 

, tions on turret lathes and screw machines. By utilizing 

Steck No. D-13 the ARMSTRONG System of Tool Holders, you can 

o reduce tooling costs, eliminate down time in tooling 

SIZES %4 to 1 ia ‘ hine tools at maximum feeds 











ARMSTRONG Tool Holders are long-lasting tools. 


Set of 13 Irwin Wood Bits ‘ae They are strong beyond need, handy and efficient, 
profitable to use, and are readily available from your 


and colorful Metal Storage Rack _ local ARMSTRONG Distributor. 


This new Irwin bit set and rack helps keep tools in 

place, teaches neatness in your shop. Assignments 

will be completed quicker, too. Irwin solid center 

bits cut clean, fast, accurate. Each Irwin bit hard- 

ened full length to stay sharp longer. Durable steel 

rack screws on wall or bench. Patented spring-steel 

clips hold bits firmly in place. Size markings on rack gat SreodontiiieQenne 
for easy selection. Quantity limited —so see your -B of your local ARMSTRONG 
independent hardware dealer soon. . Distributor, inquire when 


PREE BOOKLET: Tells How to Select, Use, Care 
for Auger Bits. A useful training help for 
School Shops. Send name and address to 
Irwin, Dept. 909A, Wilmington, Ohio. 


IRWIN 


eee every bit os good TEL 


as the name 
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Precision-Built For Unexcelled 
Performance In High Production, At The 
Building Site or In The Smallest Shop 


EXCLUSIVE 
NEW 
POWER! 


BUILT FOR MOTORS 
FROM 1% to 3 HP. 


No weight on 
pivot shaft! 
New C - flange 
motor mount 
design. 


Perfect trun- 
nion alignment! 
Built of preci- 
sion - machined 
grey iron cast- 


Quick, easy 
fence adijust- 
ment! Front bar 
calibrated for 
accurate Vern- 


TILTING BLADE CUTS 3%” 
AT 90°, 2%” AT 45°. 


@ FULL 28 x 38” TABLE WITH 
STANDARD EXTENSIONS. 
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ings. ier control. 


Powermatic introduces a brand new 
‘workhorse’ for big jobs as well as the 
small ones! 

Ruggedly built of heavy-gauge steel 
and finest grey iron castings, this is the 
most powerful tilting arbor saw on to- 
day’s market. This new power means 
you cut faster, more accurately . . . cut 


CLIP AND MAIL COUPON TODAY 


WERMATIC 


MACHINE COMPANY 


McMinnville, Tennessee 


Dealers In Principal Cities Dept 


full 25” with standard table extensions. 
Blade tilts away from fence for added 
safety and, with optional extensions, table 
handles stock up to 100” in length with 
ease! Table extensions are solid for true 
accuracy. 

Be sure to get full details on this new 
Powermatic champion now! 


| NEW, 
COMPLETE 
POWERMATIC 
CATALOG! 


SEND FOR YOUR FREE COPY TODAY 





Name 





Address 


City 
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NEW! 


KIL ORBIT/LINE SANDER 
Does both jobs... 


ad 
~ . 
a oe 


ORBITAL SANDING 
for fast sanding 


te ie 
STRAIGHT LINE SANDING 
for finest finishing 


Now you flick a switch to get the right sanding 
action for any production sanding job with the 
Model 692. One minute it’s a heavy duty orbital 
sander for fast stock removal (perfect whenever the 
sanded surface will be painted). The next minute 
it’s a straight line sander for fine, “swirl free” 
finish work (perfect when the sanded surface will be 
stained, varnished or lacquered). 

Ask your Skil distributor for a demonstration. 
Look under “Tools-Electric” in the Yellow Pages. 
Or for full information write: Skil Corporation, 
5033 Elston Avenue, Chicago 30, Illinois. Dept. 140-1 


++» AND SKILSAW POWER TOOLS 
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OE conference on industrial arts The Office of Edu- 
cation held a conference on June 20 and 21 on industrial arts. 
The theme was “Improving Industrial Arts Teaching in the Public 
Schools.” According to Commissioner L. G. Derthick, “The purpose 
of the conference was to discuss and clarify some of the major 
problems aad issues in the field of industrial arts brought about 
by current curriculum movements in the public schools and the 
changes in our industrial society.” (For more details, see Commis- 
sioner Derthick’s comments in “The New Image of Industrial Arts,” 


pg. 26). 


Conant for industrial education in the May, 190, 
issue of the Ladies Home Journal, Dr. Conant supported the need 
for stronger programs of industrial education in America’s high 
schools. He advised parents of “the danger of trying to force down 
the throats of all children of high school age a diet suitable only 
for those with academic talent.” He criticized “‘snob values’ cling- 
ing to our educational system” and the “misery” resulting from the 
“false prestige” of academic education for all youth whether college- 
bound or not, as advocated by certain academicians. “We must not 
forget the development of the manual skills,” he stated. 


ia and the gifted A recent study by the Florida State 
Department of Education of the top 15 per cent of the 1959 high 
school seniors revealed significantly that industrial arts content does 
challenge the ingenuity of the talented student. Of the 2971 seniors 
in the study, for instance, 1257 or 42.4 per cent enrolled in industrial 
arts courses. Of these, 15 per cent enrolled in drafting, 124 in 
general shop, 4.6 in woodworking. 


surplus equipment available The sale of electronic 
items, communications and photographic components, and other 
equipment usable in industrial education shops and science labora- 
tories has tripled in the past year and a half because of the estab- 
lishment of 20 “supermarkets,” according to a report from secretary 
Arthur S. Flemming of the Department of Health, Education, and 
Welfare. On specified days, teachers can buy these items at the 20 
major supply points. A “how to shop” manual is available from 
the department. 


golden anniversary A half century of research at the 
U. S. Forest Products Laboratory was reviewed, discussed, and used 
to project future needs of the wood industries as the institution 


(Concluded on page 16) 





The number of births went up again in 1959 to 4,249,000, 
indicating the number of school age children will be 10 
per cent greater in 1965 than it is now. 


A reported compromise of school construction bills in the 
Senate and House (with differences in amount, years of 
distribution, distribution formula, etc.), failed to ma 
terialize and no immediate action toward passage of a 
bill for federal aid is anticipated in the current Congress 


The U. S. Office of Education reported that $12 billion 
was spent to support the nation’s public schools in the 
1957-58 school year, a more than fivefold increase since 
the 1937-38 total of $2.2 billion. 


The NEA has begun a comprehensive inventory of space- 
age changes in the nation’s high schools. The two-year 
project is designed to probe the “rationale” behind re 
cent changes in school programs. 


The Washington, D. C., school board building and 
grounds committee has asked school planners to consider 
building a windowless, air-conditioned schoo! in north- 
east Washington. 


The Southern Education Reporting Service reported that 
the previous school year ended with 749 public school 
districts desegregated, totaling one fourth of the bi-racial 
districts, in the 17 southern and border states. 
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“Clausing vertical millers are 
ideal for school shop training” 


HERE’S PROOF OF 


PERFORMANCE 


“Clausing Vertical Millers are highly versatile, accurate and 
rugged. They are ideal for school shop training because they 
provide valuable experience on so many different machining 
operations. It is the easiest to set up and operate of any miller 


in its field.” 


C. J. HARPER, Hititsipe HiGu ScHoo., HIttsipe, New Jersey 


With a Clausing Vertical Miller, your students 
can have their work set-up ready for operation al- 
most as quickly as if the machine were a drill press 


And they can gain valuable experience on many 
different operations, including: Shaping ; Surfacing; 
Drilling, Boring, Reaming; Dovetailing; Angular 
Milling; Slotting 


Best of all, they can do ail/ these operations with 
one work set-up! The spindle head can be swiveled 
in a vertical plane and set at any angle, and turret 
rotated in a horizontal plane, making it possible to 
mill, drill, bore, ream and shape at all angles with- 
out a single change in work setting. 


a machine tool widely used 
is built to rigid standards 


The Clausing 
throughout industry 
for efficient operation, sustained accuracy and long 
service. For example, there are 7 ball bearings in 
the head and drive — feed screws have ground 
threads, turn on ball bearings — bearing surfaces of 
table, saddle and knee have gibs for lasting accuracy. 
It has the endurance you want and need. 


Investigate this versatile, multipurpose machine 
tool before investing in ay mill — it’s the ove i" 
that can be the busiest machine in your shop. And 
it's low in cost, only $875 f.0.b. factory. 


Write for illustrated catalog today! 


CLAUSING DIVISION 


9-106 WN. PITCHER ST. e 


ATLAS PRESS COMPANY 


(For more information from advertisers, use the postcard on page 103) 


KALAMAZOO, MICH. 


15 





NEWS 


(Concluded from page 14) 


celebrated its golden anniversary at Mad 
ison, Wis., June 2-4. Industry leaders, edu- 
cators, scientists, and government adminis- 
trators were on hand when the world’s 
first research laboratory of its kind put 
on exhibit many fruits of its past work and 
current investigations as some 5000 guests 
and visitors looked and listened. The occa- 
sion commemorated the founding of the 
Laboratory on June 4, 1910, by the Forest 
Service, U. S. Department of Agriculture, 
in co-operation with the University of 
Wisconsin 

pilot workshop State University 
College of Education, Oswego, N. Y., con- 
ducted a pilot workshop for industrial arts 
teachers who work with the blind during 


its summer session. A grant of $25,400 from 
the Office of Vocational Rehabilitation, a 
division of the U. S. Department of Health, 
Education, and Welfare, permitted five 
blind high school students to work in a 
laboratory school situation with the indus- 
trial arts and industrial-vocational graduate 
students who developed appropriate indus- 
trial arts projects and techniques for them. 


teaching machine built by i-a 
classes An industrial arts class at 
Michigan State University, in fulfilling an 
assignment in mass production, constructed 
a simple self-instructional device (a “teach- 
ing machine”) for a material (plywood and 
masonite) cost of $2. 


disabled veteran bill ends A 


training program which has been the key 


Theyll cut anything but classes! 


Millers Falls Two New Fasi-Cutting 


POWER SABRE SAWS 


They'll cut virtually anything — hard and soft woods, metals, plastics and 
composition materials — and cut them faster than any saws in their class. 
That's because of Millers Falls patented ‘‘angle blade” design that improves 
chip clearance and increases cutting speed. 


No. 360 *2995 


complete with 2 blades 


Standard economy model. Fast- 
cutting, cool-running design. Self- 
lubricating bronze bearings. Easy- 
to-reach switch. A real bargain in 
cutting performance. 


For complete information, write 





No. 560 *4495 


complete with 8 blades 


Deluxe ball bearing model. New 
two-way shoe and rotatable blade 
permit sawing in extremely close 
quarters — within less than an inch 
of walls, baseboards, etc. 


MILLERS FALLS 
pgele)] 5 


MILLERS FALLS COMPANY 
Dept. IA-58, Greenfield, Massachusetts 
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to independence for nearly two thirds of 
a million disabled World War II veter- 
ans ended on July 25. The 17-year-old 
Public Law 16, the Vocational Rehabilita- 
tion Act, trained more than 615,000 veter- 
ans, 95 per cent of which are employed in 
skills they learned in the training at a 
salary twice the amount before the training. 


new course in building trades 
The Humble, Tex., high school offers a 
new pre-employment course in the building 
trades (carpentry, plumbing, wiring, con- 
crete work, sheetrocking, painting, cabinet 
and millwork, bricklaying, roofing, etc.) 
designed to develop skill in the use of ma- 
chines and tools in building, repairing, and 
maintenance. It will give the student an 
understanding of mathematics, blueprint 
reading, building designs, safety, etc 


no vo-ag at Roseburg The Rose- 
burg (Ore.) School Board recently elected 
to take no action on a request by local 
citizens that the board reverse its February 
decision to eliminate the vocational agri- 
culture program for the coming year. The 
way was left open for reinstating the vo- 
cational agriculture program in the future, 
however. The need for classroom space was 
the determining factor. 


new science building The Mil- 
waukee School of Engineering gained sub- 
stantially with the addition of the newly 
completed Allen-Bradley Hall of Science 
building on E. Kilbourn Avenue. The Allen- 
Bradley Foundation contributed $1,150,000 
to the school’s improvement and develop- 
ment, and has made an additional gift of 
$300,000 to equip the new building. 


college name changed Formerly 
known as the California State Teachers 
College, at California, Pa., the name of the 
school is now California State College 


progress of Title VII Title vill 


of the NDEA (area vocational education 
program) at midpoint has already aided 
training for 48,500 students in over 20 
schools. The second year will see, according 
to predictions, the student enrollment “well 
over 85,000” with an expenditure of $7 
million over 1959's $3.75 million 


challenge I-A students Indus 
trial arts programs which emphasize peo 
ple instead of projects and the uniqueness 
of students, rather than their likenesses, 
was prescribed by Donald Maley, head of 
the industrial education department at the 
University of Maryland, College Park, at 
the annual Industrial and Practical Arts 
Conference sponsored by the New York 
State University 2t Oswego. Stimulation of 
individuai potential and the utilization of 
research are more important emphases 
than project preduction, according to Dr 
Maley, who called for an “intellectual 
sophistication” for industrial arts by in 
cluding mathematics, science, problem solv- 
ing communication skills, and consumer 
literacy. 


announce project winners The 
names of 639 winners, including 32 win- 
ners of the highest, “Outstanding Achieve- 
ment Awards” prizes, have been announced 
by the Ford Motor Company in its 14th 
annual Industrial Arts Awards contest. 
Judges selected the winning projects from 
about 4000 entries. 
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New “POP” Rivet School Shop Kit contains Industrial type hand setting tool, 200 each 


of 10 “POP” Rivet sizes to handle a wide variety of applications, complete instructions, 
idea File, reordering information. 


Teach the Latest Fastening 


Methods With This “POP” Rivet Kit! 


A Few of the 
Hundreds of Typical 
Applications for “POP” Rivets 


maavat ORKING - . - cabinets, appli- 
C] eet meta’ work, heating A | oir 
ching plates 





ond hordware. 
CONSTRUCTION - « « prefab panels, 
vents, ducts, curtain wall, aluminum win- 
dows, doors, gutterwork, grillwork, louvers. 
T ve yw « « @liminotes 
bohin baling welding and tacking “of quorter 
po hood brackets, 
=, pa AL, headlight brockets ond 
or 
fag a ... attaching brockets, insulo- 
nocelles, interiors, upholstery. 
FARM MECHANICS . . . fabricating = 
repairing metal buildings, feeding ond 
watering equipment, rain carrying gear, 
and farm vehicles. 


IDEA FILE 
Packed with each kit 
This collection of USER 
| REPORTS illustrates and 


describes typical ap, 
catices in detoil. 
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United ‘“‘POP” Rivets have added a whole new concept to conven- 
tional fastening methods. Originally designed as a “‘blind” fastening 
device, ‘“‘POP”’ Rivets have made it possible to reduce costs, simplify 
design, and speed assembly of an almost limitless variety of materials 
and products. 

To help you cover this latest fastening method in your courses, 
United ““POP”’ Rivets offers this special School Shop Kit. Everything 
needed for training students in up-to-date riveting practices is included 
in a sturdy metal box kit. 

Send your purchase order, today! The United “POP” Riyet 
School Shop Kit will be shipped immediately. Your cast . 








ony $5750 


¥.U.B. Shelton, Conn. 


“POP” RIVET DIVISION 


UNITED SHOE MACHINERY CORPORATION 


19129 RIVER ROAD 
SHELTON, CONN. 
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SE WILLIAM 1. BAWDEN 1875-1960 ie 


A Tribute 


to a Great Leader 


CHRIS H. GRONEMAN 


Upper left: (1909) head, department of manual 
arts, Illinois State Normal. Right (1919) assistant 
commissioner of education. Lower left: (1928) 
associate superintendent, Tulsa, Okla., schools. 
Lower right: (1941) head, department of industrial 
education, Kansas State Teachers College, 
Pittsburg. 


“Whatsoever thy hand findeth to do, do it with thy 
whole might. — Work — while it is called Today; — for 
the Night cometh wherein no man can work.” 

— Thomas Carlyle 


No expression could better characterize our recently de- 
parted, great leader, Dr. William Thomas Bawden. Dr. Bawden 
was identified with education, and more particularly with in- 
dustrial arts and vocational education, for so many years and 
in so many ways with such a great telling force that he was 
singularly recognized throughout our great nation as well as 
beyond its borders. 

His contributions to education and society were the direct 
results of his desire for improvement, if not perfection. He 
was a great motivating force which helped shape the fields of 
industrial arts and trade and industrial education, even prior 
to the passage of numerous federal subsidies for the voca- 
tional phase. 

It was he, along with a few other great leaders of his time, 
who kept industrial arts from diminishing to an obscure, un- 
impressive program following the passage of the Smith-Hughes 
Law. He was among those active in analyzing the contributions 
of industrial arts and formulating the basic principles which 
gave industrial arts the leadership in that early era. 

Dr. Arthur B. Mays, professor emeritus from the University 
of Illinois, prepared a very fine statement in 1945 under the 
caption of “A Toast to Dr. Bawden.” This article appeared in 
the American Vocational Association Magazine when Dr. 
Bawden retired from his active administrative duties at the 
Kansas State College at Pittsburg to assist this fine institution 
for the next several years in writing historical documents about 
the school. 

Dr. Mays stated: “He has made an outstanding contribution 
to the professional preparation of industrial teachers. The in- 
fluence of his work will remain a constructive educational force 
for years. His success in building an unusually effective pro- 
gram of graduate study for teachers of industrial subjects is 
one of his most notable achievements. His leadership and 
sound educational judgment have played an important role, 
not only in the development of industrial education but also 
in the progress of secondary and higher education in. the 
United States.” Such a statement would only be made of one 
with an enviable record such as was developed through Dr 
Bawden’s professional career and lifetime. 

He was a modest person. Readers of educational literature 
will well remember the impact of his series of articles en- 
titled, “Leaders in Industrial Education,” which appeared in 
the INDUSTRIAL ARTS AND VOCATIONAL EDUCA- 
TION magazine. (The articles began with the June, 1947, 
issue with an introductory statement of the motives for pre- 
paring such material and then the chronological and analytical 
presentation of many leaders through the 1955 issues.) It 
would appear ironical that all of the many biographical sketches 
were written by a person who was intimately acquainted with 
each, with the exception of one or two of the earlier ones 
but should not include his autobiography. There was one pre- 
pared, but through his modesty it was never released to the 
magazine. 

Space would not permit the complete biographical sketch of 
Dr. William Thomas Bawden who was born November 6, 


(Continued on page 22) 


Dr. Groneman is head of the department of industrial 
education, Agricultural and Mechanical College of Texas, 
College Station. 
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You'll like Northfield 


woodworking machines 
in YOUR school shop! 


You'll like them for their heavy, vibration-free, smooth 
running. Each machine is electronically balanced. You'll 
like their dependability, the freedom from trouble, their 
excellent safety features. And yes, you'll like the price too. 
Take all these factors into consideration and compare 
NORTHFIELD with any others before you buy. 


The Morthjield WO. 4 VARIETY SAW 

Tilting Arbor Type 

The NorTHFIELD No. 4 Variety Saw is a carefully designed, 
quality machine with the latest features. It offers maximum 
versatility for all around sawing in any school shop. In addition 
to wood it’s adaptable for cutting light metals, plastics, and 
other materials. The table on the basic machine is 44” x 36’, 
plus a 1914” extension for carrying the rip gauge table. One or 
more 12” table extensions can be furnished to increase table size. 
A rolling section table is also available. You'll like this machine 
for its versatility, heavy duty capacity, ease of handling, and 
speed with precision. 


Northfield 
HAND JOINTERS 


These jointers are of the type the student 

will encounter later being used for pro- 

duction work where accuracy and fine 

quality of work are essential. Working 

surfaces are convenient to the operator. 

Weight is well distributed to make a well 
balanced smooth operating machine. The medium duty machine at right 
is available in eight and twelve inch widths. Tables are 6’2” long; rabbet 
depth %”. Heavy duty jointers are available in 12” and 16” sizes. Tables 
are 8’ long; rabbet depth 5%”. They use a round three or four knife, safet 
type cylinder head, and a three horsepower, 3600 R.P.M. TEFC 
motor; five H.P. motors and belt drive machines also available. 


FOUNDRY & MACHINE CO, 
NORTHFIELD | MINNESOTA 











36” BANDSAW 
(REAR VIEW) 


20” BANDSAW 


Northfield BAND SAWS Northfield SURFACERS 


are available in 20”, 27”, 32” and “ at are ideal for school shops. They 
30° since, ‘The 20” band saw takes Manufacturers of High Speed Precision have sim lified, high performance, 

x in floor space, rizon e trouble-free, mechanica esi e 
capacity is 20”, vertical capacity Heavy Duty Woodworking ‘They are available in 18” x 8° and 
under guide is 11”. Equipment 24” x 6” sizes. 
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Ze) am doltlam di-asaiac) 
Shop Work! 


DEAL NO. 8, 
$1645.00 


Spartan 24” Box and 
Pan Brake... Di-Acro 
Notcher . . . Spartan 
36" Shear . . . Di-Acro 
Punch Press... Punch 
Pak ... Shear Stand 

. Punch Stand... 

. Machinery Table... 


SAVE $184.00 











DEAL NO. 2, $1170.00 
Spartan 24” Roller . . . Spar- 
tan 24” Box and Pan Brake 
Spartan 24" Shear... 
Di-Acro Bender No. 1A . 
Bend-R-Pak No. 1A... Brake 
Stand... Bender Stand... 
Machinery Table. 
SAVE pen, ta 


—* 


DEAL NO. 4, $1260.00 
Spartan 24" Roller . . . Spar- 
tan 24" Box and Pan Brake 
Spartan 24” Shear... 
Di-Acro Bender No. 2... 
Bend-R-Pak No. 2... Brake 
Stand... Bender Stand... 
Machinery Stand. 
SAVE $140.00 


DEAL NO. 6, $1245.00 
Same as Deal No. 2 except 
Spartan 36” Shear on sepa- 
rate stand instead of 24” 
Shear on table. 

SAVE $138.00 


DEAL NO. 1, $1490.00 
Sperten 24" Roller . . . Spar- 
tan 24" Box and Pan Brake 
Spartan 24” Shear... 
Di-Acro Notcher .. . Di-Acro 
Bender No. 2... Bend-R- 
Pak No. 2... Brake Stand 
..» Bender Stand... Machin- 
ery Stand... SAVE $165.50 


DEAL NO. 3, $815.00 
Spartan 24” Roller . . . Spar- 
tan 24" Box and Pan Brake 

, Di-Acro Bender No. 2... 
Bend-R-Pak No. 2... Bender 
Stand ... Machinery Tabie. 
SAVE $90.50 


DEAL NO. 5, $1555.00 
Same as Deal No. 1 except 
Spartan 36” Shear on sepa- 
rate stand instead of 24” 
Shear on table. 

SAVE $175.50 


DEAL NO. 7, $1335.00 
Same as Deal No. 4 except 
Spartan 36” Shear on sepa- 
rate stand instead of 24" 
Shear on table. 

SAVE $150.50 


Nome _ienslieisaidai 


Now Di-Acro 
Gives You... 


NEW PACKAGE 
DEALS 


One Specially Designed For Your School Shop 


A wise investment for your school’s tool 
fund is a Di-Acro “package deal”. You can 
save up to 10% when you purchase several 


Di-Acro Precision Machines in a package rather 


than spread individual purchases over a 
number of years. Now you can have first class 
equipment at a money saving price. Each 


machine is specially designed to make teaching 


easier and to last longer. Individual stands 
are of welded, steel construction. Machinery 
tables are heavy gauge steel, braced for 
added strength and predrilled for mounting 
machines. All machines are backed 
by a one year warranty. 


FREE PROJECT FOLDERS 
Now with the purchase of a 
Di-Acro Precision Machine, you 
receive valuable coupons worth 
free project materials. With the 
purchase of a “package deal” 
you receive proportionately 
more coupons. 


YOU REFLECT THE MATERIALS 
AND PROCESSES OF 
INDUSTRY with 


O'NEIL-IRWIN MFG. CO. 
351 Eighth Ave. * Lake City, Minnesota 


Please send me complete ‘‘package d 








’ information 
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RUGGEDNESS 


Malleable iron castings make Wilton Vises 50% stronger, size for size. 
New handles and swivel locks now twice as strong! 


DEPTH 


Jaw depth increased as much as 35% . . . greater work holding capacity! 


MAINTENANCE FREE 


Grease is permanently sealed in for LIFETIME lubrication. Sealed 
eleye haere} ar) caulondlelamuil-1.(-1-M loca ame) mel diame) mmol] o\-M lial eles-t-11 0) (- 


COMPETITIVELY PRICED — UNCONDITIONALLY GUARANTEED 


WILTON 


WILTON TOOL MANUFACTURING CO., INC Schiller park, Illinois 


Sold by leading distributors everywhere! Write for new FREE Wilton Catalog! 


1A ‘VE for SEPTEMBER, 1960 (For more information from advertisers, use the postcard on page 103) 








DR. BAWDEN 


Continued from page 18) 

1875, in Oberlin, Ohio, and who passed 
to his great reward on April 27, 1960. 
His 84 years, 5 months, and 21 days 
were filled with activities which he, his 
family, and associates enjoyed to the 
fullest. It is most unfortunate that such 
a great leader must leave our midst 
His philosophies, teaching, and influence 
will permeate the field of industrial edu- 
cation for generations 


Youth and Early Education 
Dr. Bawden’s ancestors came to the 
United States from England in 1843 


His interest in industrial education de- 
veloped quite naturally because his un- 
cle in New York City was a manufac- 
turer of iron fences, grills, and other 
ornamental iron work. 

Dr. Bawden was formally educated 
in the elementary schools of Dayton, 
Ohio, where his father held a church 
pastorate. He received much of his early 
inspiration for an education in industry 
by accompanying his father as they 
called on parishioners. Often they would 
find them at their places of employment 
and factories. It was here that Dr. 
Bawden, as a youngster gained a keen 
insight into the interests of a soap fac- 
tory, varnish and paint factory, shoe 


new safety feature 


4il Logan 11”, 12” and 14” lathes 
as well as models 1825 and 1875 
shown) 10” lathes, now offer positive 
overload protection without 
additional cost. Exclusive Automatic 
Safety Gear absorbs shock of 
sudden overloads when threading 
preventing gear damage from spindle 


rear box 


to g Also protects all 


gears in gear box up to 52 threads 
per inch Ihe combination of this 
Safety Gear and spring-loaded 
lever-operated clutch in apron gives 
the same protection for corresponding 
feeds. Can be factory-installed on 
other models of new 10” and 9” 
quick-change lathes. Available for 
present Logan quick-change lathes: 
$10 for 9”, 10” and 11” sizes 


$15 for 12” and 14” 


For full model details and 
evidence of Logan's low upkeep 


and better service, see your 


Logan dealer, or write for catalog. 


10° Lathe 


; ae §8Ly 


= 


LOGAN ENGINEERING CO., Dept. D-960, 4901 Lawrence Ave., Chicago 30, Ill. 
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last factory, railroad shops and round 
houses, printing establishments, and 
agricultural implement industries. 

He completed his elementary educa- 
tion in Champaign, Ill. While in high 
school, Dr. Bawden worked as a helper 
in a machine shop. 

Higher Education 

After graduating from Doane Acad- 
emy, a preparatory department of Den- 
ison University in Granville, Ohio, Dr. 
Bawden attended this University. While 
there he held a scholarship all four 
years and served as class historian dur- 
ing his senior year. His college cur- 
riculum was a classical one. It included 
five years of Latin, four years of Greek, 
three years of French, one of German, 
and one of Italian. He studied mathe- 
matics through calculus and was a dis- 
tinguished scholar in the sciences. In 
summer vacations from colleges, he 
gained industrial experience by serving 
as a brickmason’s helper and in a 
newspaper printing plant 


Early Teaching and Professional 
Experience 

Upon graduation from Denison Uni- 
versity in 1896, William T. Bawden 
taught mathematics, history, and French 
in the Cedar Valley Seminary in Osage, 
Iowa, 

His interest in the lesser known field 
of manual training in that era was 
stimulated by his brother, Samuel, a 
manual training teacher. At the conclu- 
sion of his first school year. Dr. Bawden 
entered the Rochester Athenaeum and 
Mechanics Institute in a special one- 
year curriculum for the preparation of 
teachers of manual training. He studied 
courses in woodworking, free hand draw- 
ing, design, and mechanical drawing. 
During the winter he assisted one of 
the instructors in teaching two evenings 
a week. 

In 1898 he accepted a teaching posi- 
tion in the New York State Reforma- 
tory at Elmira where he taught wood 
turning and patternmaking. After one 
year, he joined the teaching staff of the 
Buffalo, New York, public schools as 
a manual training teacher. (Also in 1898 
he married Ora Richardson of Parkers- 
burg, W. Va. Their only son, William, 
Jr. is now an executive with Marshall 
Field and Company.) 

During his second year as a teacher 
in Buffalo, Dr. Bawden was invited to 
read a paper at the manual training sec- 
tion of the New York State Teachers 
Association. The topic for his talk was 
“Impression, Then Expression.” He was 
a great advocate of design first. 

In 1900, he attended his first meeting 
of the Eastern Manual Training Associa- 
tion in Cleveland. At that convention he 
met for the first time William E. Rob- 
erts, supervisor of the Cleveland, Ohio, 
school program and professor Charles 
R. Richards of Teachers College, Co- 
lumbia University, as well as other 
leaders. This was the beginning of his 
very extensive acauaintance with lead- 
ers in industrial education 


(Continued on page 36) 
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When you reserve a small part of your budget for Starrett 
Tools, you are investing in the future welfare of your boys. 
The knowledge of and respect for precision methods they 
acquire by working with genuine Starrett Tools will help 


them all the rest of their lives. 


Your Industrial Supply Distributor has these and many 


other Starrett Tools. 


STARRETT SETS OF TOOLS 


No. 902B shown 
has 12” combina- 
tion square, 1” 
micrometer, center 
gage, center 
punch, 6” rule, 4” 
inside and outside 
calipers, dividers 
and hermaphro- 
dite calipers. 
Many other sets to 
choose from. 
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NO. 162 SERIES PIN VISES 


Used for holding small stock, wire, taps, 
files, reomers, scriber points, etc. Sure- 
grip knurled handles; quick-acting hard- 
ened jaws. Set of four has 0 to .187” 
range. 


SERIES 
WRENCHES 


Sturdy, positive-holding wrenches with 
sliding T-handles for hand use — also 
nicely balanced and centered for use 
in lathe center or drill press. Set of four 
holds taps from 1/16" to “2”. 


NO. 86 SERIES 
COMBINATION 


HAND-BENCH VISE 


Available with both handle and clamp 
for use as a combination hand vise and 
small bench vise. Jaw capacity, 1%”. 
Length with handle, 7”. 





NO. 564 
“UNIVERSAL JUNIOR" 
INDICATOR 


A highly versatile indicator 
recommended for school shop 
use. Adaptable for use with 
machine tools, surface and 
height gages. Graduated 
001” — range .010”. 





NO. 236H SERIES 
COMBINATION 
DEPTH AND ANGLE 
GAGE 


Combines a caliper, 
depth gage, angle 
gage and hook rule. 
Also furnished with 
rod for use in small 
holes and slots. Tem- 
pered steel rule is 
graduated in 32nds 
and 64ths. 





STARRETT 
TOOL OlL 


Emphasize proper tool 
core with this special 
lubricant made to our 
specifications. Lubri- 
cates tools,  instru- 
ments, light machinery; 
protects finished sur- 
faces from rust. 3% 
fi. oz. cans. 


TOOL Bon Stzt 





FREE EDUCATIONAL AIDS 


New Bulletin 1203, “How to Read, Use, Care for Micrometers 
and Vernier Gages.” Also, “Training Aids Bulletin No. 1202” 
which shows many Starrett training aids available free or at 


small cost. 


BIG NEW STARRETT CATALOG 


Describes the complete line including many 
tools priced to fit school shop budgets. Write 


for your free copies. Address Dept. (CE), 


The L. S. Starrett Company, Athol, Massa- 


chusetts, U.S.A. 





PRECISION TOOLS 
World’s Greatest Toolmakers 


PRECISION TOOLS + DIAL INDICATORS + STEEL TAPES « GROUND FLAT STOCK « HACKSAWS + HOLESAWS + BAND SAWS « BAND KNIVES 
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HERE’S EVERYTHING YOU NEED 


TO CONDUCT COMPLETE AND UP-TO-DATE 


ELECTRONICS PROGRAMS 


Integrated with a new, up-to-date series of textbooks 
Philco Training Programs are fully organized and 
present the theory and applications of electronics by a 
proven and simplified teaching method. 


The Philco Classroom Demonstrator presents the circuits 
of electronics theory and equipment a step at a time 
with easily learned “building block” circuit panels 
Students learn and understand electronics better as 

the instructor builds complete and functioning systems 
by combining these circuit panels a block at a time 

in the racks of the classroom demonstrator. Students 
learn by doing as they build duplicate systems 

with matching lab chassis 


All demonstrations and experiments are clearly explained 
in the instructor's manual. Entire classroom 
demonstrator unit moves easily on its own casters and 
plugs into any regular A.C. outlet 


A variety of one, two and three year programs are 
available. Programs can be tailored to suit the specific 
training needs of any school or community. 


iif. 
a We 
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STUDENTS LEARN BY DOING 


Students build complete and 
functioning systems with lab chassis 
that correspond to the ‘building 
block” circuit panels that instructor 
uses on the classroom demonstrator 


ANNOUNCING A NEW TEXTBOOK 
SERIES, “ELECTRONIC AND 
ELECTRICAL FUNDAMENTALS” 


Specially developed to meet the 
urgent need for a basic, up-to-date 
text on electronics, this new 
3-volume series gives comprehensiv 
coverage of the fundamentals of 
electronics and electricity. Although 
it is an integral part of complete 
Philco Programs, it can be used 
effectively by itself. For on-approval 
copies, please write to address below 


| High School, Baltimore, Md. — Howard E. Ziefle, Prin. 


HILCO. TecHRep Division 


"C”’ and Ontario Streets, P. O. Box 4730, Philadelphia 34, Pennsylvania 
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the 
editor's 
stand 


THREE KEYS TO A SUCCESSFUL YEAR 


At the beginning of the school year, most of us come 
back to our jobs renewed, refreshed, and revitalized. As 
professional teachers, we vow to ourselves that we will do 
a better job than we did last year. We promise ourselves 
that in the future we will avoid the pitfalls that discourage 
us. With this fresh point of view, how can we assure our- 
selves that the new year will be a successful one? 

As the months go by, we are buffetted by many people 
and things. It’s easy to forget our resolutions and our 
purpose in school life. Many people — administrators, 
parents, other teachers, even the students themselves 
try to tell us what to teach, how to teach it, and what 
things we ought to do. We often end the school year in 
confusion, discouragement, and discontent. 

However, we believe that there are three things that 
we can do to avoid many of our difficulties: 


1. Have a well-defined course of study that includes 
the basic instructional needs for yourself as a teacher and 
for the students. 

A common criticism leveled against many industrial 
education teachers is that they fail to provide carefully 
planned instructional programs. Too much of their teach- 
ing is “off the cuff.” They do not recognize the obvious 
fact that the unorganized course makes teaching infinitely 
more difficult and confusing. Teaching can be pleasant 
and rewarding only if the course is well organized. 


The ideal “tool kit” course of study that every industrial 
education teacher should have includes these items: (a) A 
basic textbook. Students in every course in industrial education 
should have textbooks of their own that can be carried with 
them and used both in and out of the shop; (b) A lesson plan 
for each instructional unit including the lessons in which skills, 
information, concepts, understandings, and applications are 
taught; (c) A product file including suggested individual 
projects, mass-production projects, shop experiments, research 
projects, etc.; (d) Workbooks and study-guide materials in- 
cluding lesson assignments, outside assignments, mathematics. 
science, and language assignments, and other related student 
work; (e) Organization and time schedules including the units 
to be covered and the time schedule to be followed; (f) Shop 
management materials including cleanup and personnel organ- 
ization charts, supply routines, etc.; and (g) Evaluation ma- 
terials including progress charts, written tests. performance 
tests, project-rating scales, and student-rating scales. 
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2. Establish standards of achievement. 

Another frequent criticism of shop classes is that the 
students are not required to perform to their maximum 
abilities. In many shops the students get by with as little 
work as they want to do. As a consequence, many stu- 
denis do very little. Students need to be told what is ex- 
pected of them. They should know what the minimum 
standards are, what is expected of average students, and 
what is expected of above-average students. Most teachers 
soon learn how much the average student can accomplish 
in a semester or year. 

If we don’t set standards, even the best students tend 
to “loaf on the job.”” Some teachers may expect too much, 
but this is not the usual problem in industrial education. 
To fail to tell students what we expect of them is to let 
them down. High school students, and especially junior 
high school boys, need direction. When we don’t give it 
to them, they lose confidence in us and in themselves. Our 
standards of craftsmanship should be high. Sloppy work 
should not be tolerated. Our design standards should be 
carefully checked. We should not allow students to build 
“bastard” type furniture or metal projects. We should 
assign textbook assignments and home work. Both skill 
development and book learning are important in industrial 
education. We can have standards and still operate a shop 
in a democratic atmosphere of learning. 


3. Evaluate what the student has accomplished. 

We should have an organized plan of evaluation. Stu- 
dents should be given tests on information, application, 
and understanding. They should be given written tests on 
their book work and other related information. Students 
should know that you carefully evaluate their performance 
in the shop and through the completed project. They 
should know that you care how much work they do and 
how well they do it. 

We believe that if each one of us teachers followed these 
three keys to success, we would know and the students 
would know also that something important had been ac- 
complished in the year’s course in industrial education. 4 





The New Image of Industrial Arts 


Lawrence 
G. Derthick 


Commissioner, 
U. S. Office 
of Education 


“more accurately 


reflecting our changing 


t¢ chnology 


Interest in suggestions for the im- 
provement of industrial arts is very 
timely indeed because on June 20 
and 21 the office of education held 
a conference on industrial arts. 

The purpose of the conference was 
to discuss and clarify some of the 
major problems and issues in the 
field of industrial arts brought about 
by current curriculum movements in 
the public schools and the changes 
in our industrial society. The theme 
of the conference was /mproving In- 
dustrial Arts Teaching in the Public 
Schools. The problems discussed were 
as follows: 


1. What is the place of industrial arts 
in the American culture? 

2. What objectives should be empha- 
sized ? 

3. What guidelines should be fol- 
lowed in determining curriculum con- 
tent for students in industrial arts? 

4. What implications are there in 
Soviet polytechnic education for indus- 
trial arts? 

5. What is the relationship of indus- 
trial arts to other school curriculum 
areasr 

6. What changes are needed in in- 
dustrial arts to meet the needs of the 
gifted and slow learner? 

7. What curricular changes. need to 
be made in industrial arts to best re- 
flect technology and the needs of the 
students? 

8. What competencies are needed by 
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the industrial arts teacher to meet the 
challenge of the future? 


These were some of the major prob- 
lems suggested by various organiza- 
tions and selected leaders in the field 
of industrial arts. 

It seems to us that one of the 
best ways to improve industrial arts 
is through the discussion of these 
problems at the locai and State levels. 
These are the problems and issues to 
which the professionals in the field 
of industrial arts must find answers. 
It is through the involvement of vari- 
ous individuais and State groups, 
working singly or together, that these 
problems can be clarified and direc- 
tion given to industrial arts. This, 
by the way, was one of the recom- 
mendations that came out of the con- 
ference in Washington, and we are 
all looking forward to the written re- 
port. 

Specifically, it seems to me that in- 
dustrial arts can strengthen its posi- 
tion in the high school program by 
more accurately reflecting our chang- 
ing technology. Industrial arts should 
become more closely connected with 
the major problems of industry. New 
materials, new processes, new ma- 
chines, and new products should be 
reflected in the school program. For 
example, the study and use of tran- 
sistors in electricity and electronics 
or the processes used in bending ply- 
wood to form modern chairs would 
seem to be appropriate experiences 
reflecting changes in our technology. 
It is in programs where this has not 
taken place that industrial arts has 
fallen into disrepute. 

Students who take industrial arts 
courses must be challenged to solve 
their own technical problems, and 
this increases their opportunity to 
become future engineers and scien- 
tists. What better opportunity is 
there for them to begin to experience 
problem solving than by using tools, 
materials, processes, and machines as 
a foundation for future study in sci- 
ence and technology? In today’s 
world everyone needs technical un- 
derstanding to cope intelligently with 
modern life; girls, as well as boys, 
should be given the opportunity to 
experience industrial arts. 4 


Mrs. James 
C. Parker 


President, 
National 
Congress of 
Parents and 
Teachers 


in an age of industry and 
technology: “improvement and 
re-direction 


Thoughtful educators in these days 
are making critical assessments of 
school offerings. This is right and 
good as those of us who have watched 
its progress will agree. We hope, with 
a faint sense of uncertainty, that 
there will be strength enough to with- 
stand uninformed onslaughts and 
firmly stand by those developments 
which have brought opportunity and 
training to students of differing abili- 
ties, talents, and backgrounds. 

Industrial arts and its partner but 
not twin, vocational education, may 
well be surveyed in careful analysis 
of their place in this current effort 
to define education fitted to our day. 

Surely no one can think in an age 
of industry and technology when 
nearly half of our high school grad- 
uates go into trade and service oc- 
cupations that those aspects of sec- 
ondary school curriculum should be 
abandoned. Rather, it would seem, 
they should be improved and directed 
into broadened concepts which will 
bring realization to students of the 
place which business and industry 
hold in the pattern of our living. 
Through them, boys and girls begin 
some personal experience in those 
skills and knowledge which may later 
either help them to earn a living or 
have application in their lives as 
individual citizens rather than work- 
ing men and women. In an age when 
leisure time grows ever greater, 
surely an understanding of tools, ma- 
terials, and craftsmanship are logical 
phases of learning for young people. ¢ 
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> Industrial arts at the crossroads! In the post-Sputnik turmoil 
among various areas of the curriculum, industrial arts has been 
grouped all too frequently with subjects which must “give” 
for a greater emphasis on science, mathematics, and languages. 
Since these “‘solids’’ have been undergoing significant improve- 
ments in course content, presentational techniques, etc., are 
there directions which industrial arts should take to upgrade 
itself to maintain and heighten its value in the program of the 
American high school? How can industrial arts keep in stride 
with a curriculum revitalized for our technological space age? 


» As guides to a mold in which to cast a new image of industrial 
arts, we've asked representatives of several key influences in 
education immediately outside the field of industrial education 


to suggest these directions. 


W. A. 
Shannon 


Executive 
Director, 
National 

School Boards 
Association 


‘a question of how much time 


and money 


The real issue is not whether boys 
and girls should have some indus- 
trial arts experience in the schools. 
It is, rather, a question of how much 
time should be devoted to it and 
how much money should be invested 
in it. Many educational leaders feel 
strongly that industrial arts has not 
found its proper place in the school, 
due largely to the way it, as a phase 
of industrial education, is financed 
and managed. 

Because industrial training, gen- 
erally, receives federal support, we 
find undue emphasis placed on it, re- 
gardless of the need. There has been 
full-time vocational teaching in com- 
munities where the high schools were 
so small that a full-time teaching 
program could not be justified. Fur- 
thermore, vocational training teachers 
are not permitted to work on a 
part-time basis, or to teach in more 
than one field. This is a result of the 
impetus of federal support and con- 
trol from Washington and the state 
capitols. 

It is proposed, in order to make 
a more meaningful place for voca- 
tional training in the school program: 

1. That emphasis should be placed 
on providing a basic course in home 
economics (in addition to the sixteen 
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Carnegie Units required for gradua- 
tion) for each high school age girl 
who is college bound. 

2. That each boy in Junior High 
School be given a minimum of one 
period each day for six weeks to 
learn the use of tools and respect for 
those who work with their hands to 
earn a living. 

3. That opportunities be provided 
in the comprehensive and technical 
high schools for students with special 
aptitudes in the vocational fields, 
and for those who are making high 
school the terminal point in their 
formal education, to help prepare 
them for future job opportunities. ¢ 


Benjamin 
C. Willis 
President- 

Elect, Ameri- 

can Associa- 

tion of School 

Administra- 

tors; Superin- 
tendent of 
Schools, 
Chicago 


“a sequential development 
content” is needed 


The goal of education is to provide 
the challenges and opportunities es- 
sential to the maximum development 
of the potentials of every individual. 
This applies to industrial arts just 
as it does to other areas of the cur- 
riculum. Provision for individual dif- 
ferences requires a variation in con- 
tent — both in breadth and depth — 
and in_ instructional procedures. 
Grouping and/or sub-grouping of pu- 
pils to assist in meeting the needs of 
the individual are essential. 


Increasing technology has far-reach- 


ing implications tor the content, ma- 
terials, and processes of industrial arts. 
A knowledge of the strengths and 
weaknesses as well as the special prop- 
erties of modern-day materials is of 
great value of the future scientist 
and engineer, to the industrial de- 
signer, and at varying depths to a 
great many others. A knowledge of 
the processes does more than give in- 
formation about various occupations, 
it helps create a genuine appreciation 
of the culture in which we live. 


Increasingly, industrial arts is be- 
ginning in grade 7 and is being re- 
quired of every boy, as a part of his 
general education throughout grades 
7 and 8. When such studies are con- 
tinued in grades 9 through 12, there 
must be a sequential development of 
content in each of the industrial arts 
areas. Curriculum materials in any 
area can be exploratory only for a 
limited time, then exploration must 
be replaced by study of increased 
depth. The curriculum area of indus- 
trial arts is no exception. 

In a world in which rapid change 
due to scientific discoveries and tech- 
nological progress is accepted as the 
mode, all areas of the curriculum 
must be subjected to planned and 
continuing evaluation. Such evalua- 
tion must be related to the individual 
and the nature and needs of the 
society in which he lives. In the 
United States that includes the occu- 
pational needs and daily living needs 
of the individual in an industrial and 
a dominantly urban culture. 

Teachers who are keenly aware of 
and informed about current develop- 
ments, who have a background of 
considerable depth and breadth, and 
who keep abreast of instructional 
techniques and procedures are key 
factors in maintaining and strength- 
ening the industrial arts programs. 
Team teaching, television teaching, 
and the use of teaching machines 
all have important implications for 
industrial arts instruction. A film of 
a demonstration by a master teacher 
of the use of certain tools or a film 
of a process can be shown to the 
class or viewed over and over for a 
specific need by an individual. A 
teaching tape developed for a definite 
purpose, or a set of slides, may be 
the answer. 

The administrator of vision utiliz- 
ing the special talents of each teacher 
through modern organizational prac- 
tices, together with the informed, 
creative teacher utilizing modern 
presentational techniques, and a cur- 
riculum adapted to the wide range 
of individual differences and geared 
to 1960 — can create a new concept 
of industrial arts education. + 
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LANE C. ASH 


> Changing social and economic elements of our civili- 
zation have implications for vocational education in 
the years ahead. 


>» Here is an analysis of trends in vocational education 
caused by these new emphases. 


— Horry Goldstein 


The controlling purpose of voca- 
tional education is to fit persons for 
useful employment. 

The federal-state program for the 
promotion of vocational education, 
embodied in the Smith-Hughes Act 
of 1917, is based upon two funda- 
mentals: (1) that vocational educa- 
tion is in the national interest and is 
essential to the national welfare; and 
(2) that federal funds are necessary 
to stimulate and assist the states in 
making adequate provisions for such 
education. That Act, and subsequent 
legislation, provided authority for 
the appropriation of federal funds 
to assist the states to meet the needs 
of those who have entered upon, and 
those who are preparing to enter 
upon, the work of various occupa- 
tions in the fields of agriculture, dis- 
tribution, homemaking, trades and 
industry, practical nursing, and 
highly skilled technicians. 

Vocational education provides 
training for young persons in regular 
day secondary schools and for out- 
of-school youth and adults both em- 
ployed and temporarily unemployed 
in classes held at the time of day or 
night when these students are able 


Mr. Ash is assistant director for pro- 

gram co-ordination, division of voca- 

cational education, Office of Educa- 
tion, Washington, D. C. 
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to attend. It is an important part 
of a well-balanced school program 
aimed at developing competent work- 
ers and recognizing.that the Amer- 
ican worker should also be competent 


economically, socially, emotionally, 


physically, intellectually, and in a 
civic sense. 

An important study of the need 
for vocational education reported 
among its findings that “While many 
different kinds and grades of voca- 
tional education will always be re- 
quired, the kind most regularly de- 
manded at the present time is that 
which will prepare workers for the 
more common occupations in which 
the great mass of our people find use- 
ful employment. 


“There is a great and crying need 
of providing vocational education of 
this character for every part of the 
United States — to conserve and de- 
velop our resources; to promote a 
more productive and prosperous agri- 
culture; to prevent the waste of hu- 
man labor; to supplement apprentice- 
ship; to increase the wage-earning 
power of our productive workers; to 
meet the increasing demand for 
trained workers; to offset the in- 
creased cost of living. Vocational edu- 
cation is therefore needed as a wise 
business investment for this Nation, 
because our national prosperity and 
happiness are at stake and our posi- 
tion in the markets of the world can- 
not otherwise be maintained.” 


While this expression of need might 
be written today, it is quoted from 
the report dated June 1, 1914, of the 
commission created by Congress to 
consider the subject of national aid 
for vocational education. Since that 
time, many social and economic 
changes have occurred in this coun- 
try. As a result there is not only an 
increased need for vocational educa- 
tion but the necessity to create new 
patterns in programs for the prepa- 
ration of people for useful employ- 
ment which are consonant with the 
changing times. 

It is obvious that our civilization’s 
social and economic changes have im- 
plications for programs of vocational 
education, as they do for all educa- 
tion. 

Particularly important is the speed 
of change in events today. The re- 
sults of some of these changes are 
evident; there are many however, 
which have yet to make their impact 
felt upon society. Some of our prac- 
tices in vocational education are pre- 
served because they worked satis- 
factorily in the past. They have 
been based upon situations which 
existed long ago; they ignore current 
changes. We continue to teach some 
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of the same subject matter by the 
same methods and with the same 
objectives as were pursued many 
years ago when the needs of indi- 
viduals and the national economy 
were quite different from those of 
today, Inquiry into some of these 
and other traditional practices should 
be made to test their efficacy. This 
would suggest the need for studies 
and research to determine best prac- 
tices in vocational education. 


The Need for Research 


The importance of research to ob- 
tain facts upon which decisions may 
be based in vocational education can- 


not be underestimated. Many things ° 


are taken for granted; for example, 
one might easily conclude on the 
basis of general information at hand 
about farming that too many young 
people are now preparing for life on 
the farm in our vocational agriculture 
education programs. However, studies 
have shown that this is not generally 
so in all areas. In one state recently 
the number of graduates in voca- 





social and economic 
changes affecting 
vocational education 


population 

number of people way up, 
altered relative size of age 
groups with more workers un- 
der 25, increased number of 
women, shift from rural areas; 


productivity 

more machines with finer au- 
tomatic controls, more people 
producing services than goods, 
decentralized industry, greater 
mechanization of farms; 


labor 

greater need for workers with 
more training and education, 
less need for unskilled labor. 











tional agriculture equaled less than 
57 per cent of the estimated annual 
replacement needs for farm operators. 
In another state, studies showed that 
the graduates equaled about 65 per 
cent of estimated replacement needs. 
In some sections of a state there was 
an excessive number of students pur- 
suing vocational agriculture while in 
other farming sections of the state 
there were relatively few students 
taking such courses. 


Specialists in home economics have 
been asking themselves some basic 
questions as they study issues facing 
them today. Examples are: Is home 
economics necessary in the basic edu- 
cation for all youth? Should pro- 
grams in home economics education 
place emphasis on principles of man- 
agement and human relationships 
with a corresponding de-emphasis 
upon manipulative skills as ends in 
themselves? 

Much of the research done in in- 
dustrial education has been applied, 
rather than fundamental or pure re- 
search. There has been little experi- 
mental research under controlled con- 
ditions. Meager attention has been 
paid to research in the basic sciences 
and disciplines that underlie indus- 
trial education, such as in the psy- 
chology of learning. Much of what 
has been done along these lines is 
local in character. There has been 
little co-operative research in which 
two or more states have gotten 
together on a common research task. 
In addition, a considerable amount 
of research findings remains unpub- 
lished. Many of the research studies 
which have been done in industrial 
education have grown out of the re- 
quirements for graduate degrees and 
the topics selected for these investi- 
gations frequently are adapted to the 
degree attainment objective rather 
than the solution of any regional or 
national problem. 

In the field of trade and industrial 
education, research is needed in al- 
most every aspect of this work and 
the range of possible research proj- 
ects is great. Just a few questions 
illustrate some areas deserving of 
inquiry: How do persons learn spe- 
cific manipulative and _ technical 
skills? What is the effectiveness of 
specific instructional aids such as tel- 
evision, filmstrips, instruction sheets, 
workbooks, and the like? What are 
optimum teacher qualifications? How 
much and what types of professional 
education are really needed by shop 
teachers, and how much and what 
kind of practical experience is abso- 
lutely required? 

Opportunities to conduct research 
were never so great as at the present 
time, There has been a great upsurge 
of interest in business and in govern- 
ment. In the field of education, the 
Congress has provided generously for 
co-operative research projects con- 
ducted under authority granted to 
the Office of Education in P. L. 531. 
In addition, many of the states are 
finding it is possible with funds al- 
ready available to plan and conduct 
studies and to do research on press- 
ing problems which are before them 
at this time. The great urgency to 
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vocational education in the 
years ahead: enlargement of 
occupational information 
and guidance services, later 
placement of vocational 
courses, higher quality of 
programs, developed agency 
co-operation, manpower 
re-education . . . 


— Milwaukee Vocational Schoo! 


meet changing national needs requires 
that the facts be obtained as a basis 
for improving systems of education 
in this country 


Some Trends in Vocational Education 

It is likely that the growing na- 
tional needs for occupational compe- 
tence in the next decade will be 
served by vocational education hav- 
ing changed emphases and new pro- 
gram directions. 

Continuing appraisals of conditions 
and practices in vocational education 
will result in designs for new and 
better ways to identify problems and 
to formulate solutions to them. Some 
outstanding survey reports by the 
states and higher education institu- 
tions now point the way to improved 
survey techniques which may be used 
by educational authorities for effec- 
tive program planning and co-ordina- 
tion. 

The Congress has declared that the 
security of the nation requires the 
fullest development of the mental 
resources and technical skills of its 
young men and women. Of necessity 
in the fulfillment of this requirement 
is the enlargement of occupational 
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information and guidance services. 
These will be extended and improved 
both to make them available to more 
students and to assure better prep- 
aration of counselors who assist stu- 
dents to make wise occupational 
choices. Counselors will have func- 
tional knowledge and understandings 
of the advantages and shortcomings 
of work and life in the fields for 
which the schools offer preparatory 
and extension courses in vocational 
education. This will be assured not 
only by the provisions of the Na- 
tional Defense Education Act but by 
the growing recognition of counseling 
as a necessary function of the edu- 
cational system. 

There are signs which point to the 
placement of vocational courses in 
later grades in the secondary school 
and even beyond. The expanding 
fund of knowledge which is neces- 
sary just for successful citizenship in 
a post-mid-twentieth-century democ- 
racy requires an increasingly long 
period of general education. This 
tends to crowd out of the early sec- 
ondary school years courses which 
emphasize preparation for work. As 
jobs become more complex, the theo- 
retical content will be greater and on 
a higher intellectual level. Courses 
which provide the “know-why” about 
some occupations such as mathe- 
matics, the physical sciences, and 
related technical information, will be 
of a higher order and they will re- 
quire prerequisite study to the extent 
they likely will not be offered below 
the upper secondary grades. 

The greater complexity of occupa- 
tions in the future and the increased 
responsibility of individual workers 
in them will require that school pro- 
grams have a superior intellectual 
quality, The cost of mistakes at work 
due to lack of knowledge or ability 
will be very great. It is probable, 
therefore, that vocational courses will 
be characterized by increased intel- 
lectual “toughness” in their content. 
The need for highly skilled techni- 
cians will increase. More and more 
programs of vocational education will 
be planned to accommodate this need 
in the fields of agriculture and dis- 
tribution in addition to research and 
development and production, both at 
the secondary and postsecondary ter- 
minal levels. All of these things indi- 
cate the likelihood of higher entrance 
standards or improved criteria for 
the selection of students who would 
be admitted to many vocational 
courses as well as their placement in 
higher grades than now. 


Agency Co-operation 
The national need for the develop- 
ment of each person to his optimum 


capacity for successful achievement 
and to lead a satisfying life demands 
the co-operation of all agencies con- 
cerned with this process. There will be 
closer co-ordination of effort among 
school authorities, employers, organi- 
zations of employees, and agencies of 
government such as the employment 
services, departments of labor, and 
others in the interest of the most 
effective program development. It fol- 
lows then that programs of vocational 
education will profit by greater use of 
consultative committees which will in- 
clude in their membership personnel 
outside the field of education who 
have an interest in human develop- 
ment and the needs of the com- 
munity. 


Depressed urban areas and centers 
of rural underdevelopment present 
problems which affect a surprisingly 
high percentage of youth who are 
neither in school nor productively 
employed. For many of them no ade- 
quate provisions exist for training 
for initial employment or for progress 
in their chosen occupation. Some 
migrate to centers where they are 
in competition for jobs with youth 
who have had vocational training in 
school. Solutions to these problems 
will be of several kinds in addition 
to those which may be provided by 
any special federal and state legisla- 
tion that authorizes aid to these 
areas. The larger unit of school ad- 
ministration, as for example the area 
vocational school, will provide help 
in some regions. The number of com- 
prehensive high schools will increase 
to provide more curriculum choices 
by students. 

Closer co-ordination of effort 
among the several services in voca- 
tional education will provide service 
to students in other regions. This 
would be exemplified by combina- 
tions of courses offered in vocational 
agriculture and distributive educa- 
tion, or by agriculture and vocational 
trade and industrial education de- 
pending on the needs of the people in 
the areas concerned in relation to em- 
ployment opportunities available to 
them. The large number of part-time 
farmers would suggest one group who 
have need for such improved profes- 
sional co-operation. Ways will be 
discovered to prepare youth for em- 
ployment in occupations related to 
agriculture enlisting the services of 
occupationally competent  instruc- 
tional staff for teaching and co-ordi- 
nation of school and work programs. 
The training needs of those who have 
migrated from rural to urban centers 
will continue to receive greater atten- 
tion and vocational education will 
share a larger responsibility in the 


(Concluded on page 60) 
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The Challenge of Small Schools 


to Industrial Educators 


TEACHER *'X”’ 


“The visions of teaching were rosy as | left college,’ Teacher ‘*X”’ 

began in a letter to the editor of |A/VE, “but | found later that 

these roses also had a few thorns in with them.” In the following 

statement he describes these thorns and how he handled them 

as a contribution “dedicated to the problems a new (and some- 

times, an experienced) teacher is apt to face in a small district 
.. which still have schools and need good teachers.” 


An industrial educator upon leaving 
college finds in a large school system 
that he is more or less specialized in a 
particular area such as drafting or 
woodwork, but in a small district he 
finds an entirely different situation. He 
will probably be the only “shop man” 
with the entire industrial education pro- 
gram in his hands — and with additional 
duties besides 

Many teachers like myself prefer a 
small town but, unfortunately, many of 
America’s small towns are “has-beens.”’ 
Their boom days are long gone. They 
still have schools, however, and still 
need good teachers just as large cities 
do. These small schools have advantages 
in teaching, such as excellent student- 
teacher relationships; the one big dis- 
advantage is the lack of financial re- 
sources. Taxes are low and costs are 
high. New teachers are apt to become 
discouraged at the many problems they 
face. 


In addition, industrial arts poses 
a particular problem because of ex- 
pensive equipment and _ supplies. 
Many schools close their shops due 
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to lack of funds. Thank God for 
those who don’t! All students need 
industrial arts in our ultraindustrial- 
ized, space-age society. 


How to Meet the Challenge 


The solution to financial difficulties 
in industrial arts for smaller communi- 
ties is not to discontinue the program, 
but to innovate, when at all possible, 
answers to equipment and supply ob- 
stacles 

When I first arrived here I found the 
shop in pretty sad shape. Even the 
color — everything was gray — made 
the shop look sad. The major equip- 
ment — lathes, the planer, and the table 
saw — either worked improperly or not 
at all. A few “home shop”-size machines 
had been added indiscriminately through 
the years to replace some of the original 
(the school was built in 1919) equip- 
ment. 

Nobody can have been more discour- 
aged than I. Electric motors ran er- 
ratically. Bench tops were loose and 
marked up. Vises were either loose, 
broken, or missing. There were no texts 





“The major equipment... 

either worked im- 

properly or not atall... 

When students 
are interested in 
industrial educa- 
tion, however, 
something must 
be done 
regardless 





of financial 


“ 


restrictions. 








copyrighted after 1921. And the lighting 
was poor 

When students are interested in in- 
dustrial education, however, something 
must be done regardless of financial re- 
strictions: this was the thought in mind 
during the following months 


Renovating the Equipment 

I proposed a plan of action to my 
superintendent and he approved. He 
told me that if I need help he would 
do all he could 

I know that we couldn't get new ma- 
chines but we could make the old ones 
look and run like new. I took every 
motor in the school apart, cleaned out 
the dust and grime, replaced bearings, 
switches, cords, and brushes which were 
needed until they were all running 
smoothly. I junked the old flat-belt 
drives and replaced with more efficient 
V-belt units. I shimmed machine bear- 
ings and thoroughly lubricated every- 
thing that needed it. A little diplomacy 
paid off when the filer at the local mill 
sharpened the planer and jointer blades 
as well as every saw in the shop. 

When school opened, a lot of work 
remained to be done. My boys wanted 
to make the shop “look like something” 
and they volunteered to work in shifts 
after hours. We put color dynamics to 
work. Before long, all machines were 
painted green, the safety zones sur- 
rounding the machines yellow, and the 
controls red. This made an astounding 
difference in atmosphere 
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We fixed up a separate finishing room, 
remodeled the tool crib, installed new 
electrical outlets, made drafting boards 
from 34-in. plywood and desk tops and 
T squares from %-in. plywood and 
maple. We borrowed a portable belt 
sander, worked the bench tops smooth, 
and varnished them. A mechanic in 
town offered his arc welder to repair 
the vises. 

I can’t tell you how proud I was of 
my boys and what they had done. And 
they were proud of their shop. 

We still keep a regular maintenance 
and improvement program through a 
student personnel organization plan 
Each week a different pupil is assigned 
to lubricating the machines. Other stu- 
dents act as foremen, sweepers, lumber 
suppliers, finishing room and tool crib 
supervisors, etc. The last week of each 
school year is usually reserved for re- 
finishing benches. 


Solving the Supply Problem 

Supply is always a big problem. You 
want quality materials but they cost 
more. 

Fortunately, lumber is easily obtain- 
able from the town mill. More than 
once, I went to pick out what I needed 
and they donated the entire order. Pine, 
basswood, cherry, maple, and birch are 
locally abundant. Cabinet woods, such 
as walnut and mahogany, are ordered 
only when needed. 

At the beginning of each semester, 
I sell a $2 material ticket to each stu- 
dent to provide immediate cash for sup- 
plies. This money supplements, not re- 
places, the general shop budget. 

The government surplus depots scat- 
tered across the country are often a 
source for drafting instruments, hand 
drills, bits, pliers, screw drivers, and 
other odds and ends. In this case, it’s 
a matter of your superintendent being 
at the right place at the right time. The 
only work involved is removing the cos- 
molene and repainting the handles. 

Expendable items, such as_ glue, 
screws, and finishing supplies, should 
be ordered in advance from the general 
fund 

A good public relations program 
can work wonders in obtaining addi- 
tional funds and equipment. People 
in small towns are very aware of their 
school activities. Before long, every- 
one will know you and what you're 
doing even if you don’t know them. 
The best messengers are your own 
students. Displays of the students’ 
quality work reflect good course con- 
tent. Architectural drawing projects, 
combined with carpentry course mod- 
els and furniture displays emphasize 
the practical angle. Especially in small 
towns do beginning students (and 
their parents) like to show off handi- 
work — and this can be a good start 


to keep interested in industrial arts 
throughout their lives. 


With no texts available, I developed 
a library of my own to which I con- 
stantly add current material. Subscrip- 
tions to good periodicals and trade 
magazines are wise investments, since 
they provide a supply of project ma- 
terial and helpful hints. I use all this 
material in preparing mimeographed in- 
formation and operation sheets as well 
as bulletin-board items. 

Since industrial education should not 
consist of snap courses, I try to keep 
standards high, require plenty of out- 
side work and oral and written reports, 
and guarantee frequent tests 


On Courses and Content 

Course content is important. How 
are you going to conduct space-age in- 
dustrial education classes with only a 
woodshop (while Russia probably has 
space station construction courses at 
the junior high school level)? but you 
have your imagination, education and 
theories, and access to the finest printed 
material. Maybe you won't have enough 
text material for every student, byt you 
can convey to them the information 
available. Promote creative thinking and 
design; expansion of your drafting pro- 
gram gives an excellent chance for this 

For the first year I offered only 
courses in woodwork, but I didn’t think 
it was enough so I upgraded and broad- 
ened the selection of courses. Planning 
a modern, detailed course of study is 
essential, as revising it frequently. Good 
unit and daily lesson plans keep things 
moving smoothly. Demonstrations are 
effective only if they are planned, re- 
hearsed, and are well timed —long 
enough for complete coverage and are 
short enough to retain interest. Films 
and filmstrips, are valuable aids 

I alternate courses from year to year 
to give the best possible coverage with- 
out repetition because two grades are 
often combined. Presently the courses 
in the first year include: grades 7 and 
8, beginning drafting (1st semester) and 
elementary woodwork (2nd); grade 9, 
bench woodwork (ist and 2nd); grades 
11 and 12, architectural drawing and 
design (1st) and carpentry (2nd). In 
the second year, they include: grades 7 
and 8, general shop (1st semester) and 
shop mathematics (2nd); grades 9, en- 
gineering drawing (1st and 2nd); grades 
11 and 12, advanced woodwork and 
furniture making (ist only). 

Presenting subject matter in a small 
school district requires more time and 
effort on the teacher's part. But when 
you know your students are retaining 
the knowledge gained and can put it 
to use in today’s world, you know 
your efforts weren’t wasted and you 
have done your best to meet the 
challenge. 7 
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Classroom 
Control 


WALTER TRASIN 


> The “group spirit,” or the real environment of your 
classes, is the “key which can unlock the door to a 
favorable learning situation.” 


>» Here are clues on how you can create a pattern for 
a wholesome group spirit for more effective teaching- 
learning during the coming year, with special attention 
to how to deal with “disruptive forces.”’ 


During the opening days of school 
you are busy with the mechanics of 
getting your class started. You assign 


seats, issue lockers, introduce course 
content and procedure, read aloud the 
general information bulletins, and follow 
up with various other necessary activ- 
ities. Meanwhile, you are beginning to 
form an association between the names 


and faces of the strangers who are 
gathered before you 


The Classroom Environment 

Long before this first day, you have 
determined to create a classroom en- 
vironment which would be favorable to 
learning. You are aware of the needs 
for adequate lighting, ventilation, work 
space, etc., and have made provision for 
them. On the bulletin boards are your 
most interesting displays. You have 
spent many hours planning for suitable 
supplies and equipment, and you have 
revitalized the content of your course 
These are the standard requirements for 
a favorable learning situation. Yet, in 
the back of your mind there is a per- 
sistent awareness that the really impor- 
tant elements in the environment of 
any classroom are the students them- 
selves and the teacher. 
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As you stand before your class on 
these first days, you see an assembly of 
individuals — not a group or cohesive 
unit— but you know that a change 
will soon take place. You know that 
whenever young people are brought to- 
gether for a considerable length of time 
leaders will develop among them and a 
set of values will evolve, a kind of 
group spirit. This development will oc- 
cur whether you want it or not; you 
cannot stop it, nor would you want to 
but you can influence the direction it 
takes. The spirit of the group can 
either aid or thwart your teaching 
efforts. This group spirit, then, is the 
real classroom environment. It is the 
key which can unlock the door to a 
favorable learning situation. And so it 
is with deep interest that you watch 
the development of your classroom so- 
ciety and give pattern and direction to 
its growth. 


The First Moments 
You observe your students as they 
enter the classrom for the first time. 


Mr. Trasin is an instructor of indus- 
trial arts with the Montebello, Calif., 
Unified School District. 


— Harry Goldstein 


Most of them appear to be strangers to 
each other, or perhaps casual acquaint- 
ances. Pete Smith is one of them. He 
looks around for familiar faces as he 
enters, finds a place to sit, says a few 
words to a neighbor. 

After the long summer, Pete is glad 
to be back in school and is looking 
forward to new experiences. Almost at 
once, he begins to make judgments of 
you, the teacher, and of his classmates 
He wonders, “Where will I fit in?” Pete 
may spend many class hours working 
out the answer to this question 

While he listens to you, Pete ob- 
serves the activities of his fellow stu- 
dents. Out of the corner of his eye, 
he sees Don poke an elbow into another 
boy’s ribs and watches expectantly for 
the return blow, at the same time 
noting your reaction, if any. Don is 
an advance scout, exploring the limits 
of safe action in this new situation. By 
his actions, he is establishing a reputa- 
tion for daring. If he is successful, Pete 
may be ready to follow him. 

From the back of the room comes a 
question, foolish, but apparently sin- 
cere. Immediately Don blurts out, 
“What a stupid guy!” The class roars 
with laughter and Pete watches to see 
whether you will join in. The boy in 
the back does not ask another question. 
Pete, also, has a question, but he hes- 
itates to risk group ridicule and decides, 
therefore, to let it go unanswered. He is 
feeling the impact of the developing 
classroom group, the most powerful in- 
fluence on his thoughts and actions 


Giving Direction 

How can you give direction to this 
classroom society? As a teacher, you 
are actually not a member of the group. 
Your position is similar to that of a 
territorial governor who is appointed 
by, and responsible to, an outside 
power. Within the classroom, however, 
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your authority is practically unlimited 
In all activities, you have the power to 
define and set the limits of action. This 
is considered to be not only your right, 
but your responsibility. Students expect 
you to exercise this responsibility. 

One such responsibility is that of 
setting the limits of acceptable behavior 
in the classroom. The methods used by 
any particular teacher would fall some- 
where along the scale “democratic-auto- 
cratic,” depending on his personality as 
well as his point of view and training. 
One teacher might put a list of “rules” 
on the bulletin board and say, “This is 
what we do here.” Another, with the 
help of the students, might develop a 
“code of behavior.” A third might state 
the problem and leave its solution en- 
tirely up to the students, with the un- 
derstanding that should they fail to 
meet their responsibility, the matter will 
be taken out of their hands. Although 
one approach might be considered to be 
more effective than another, any one of 
them. might work, provided that the 
definition of the situation is clear and 
the follow-up is consistent. Vagueness 
and inconsistency leads to confusion 
Failure to establish the boundaries of 
acceptable behavior leads to chaos, even 
panic in extreme cases, as students be- 
come frightened by their own unbridled 
actions. This is not to say that students 
will always agree with limits on their 
actions. On the contrary, they may be 
continually testing these boundaries, yet 
in doing so, they are verifying the 
existence of the limits and the corre- 
sponding areas of safety and order 

When Don ridicules another student, 
he is clearly making a bid for leader- 
ship and the response of the group 
(laughter) indicates at least tentative 
acceptance of him in this role. By this 
time you are aware that he is a po- 
tential leader, and you know that if you 
do not give him opportunities for lead- 
ership, he will create his own. In fact, 
he might prefer it that way. Clearly, 
this is a point of decision, and the de- 
cision is up to you. The rest of the class 
will watch closely for your reaction. If 
you ignore the incident, it is taken as 
a sign of mild approval, both of Don 
personally and of ridicule as an accept- 
able instrument of control. If you show 
open approval, ridicule may set the 
tone for future class activities, dampen- 
ing honest inquiry. (In the eyes of the 
group, however, Don may become sus- 
pect as a tool of the teacher.) If, on the 
other hand, you firmly disapprove of 
ridicule, it is clearly beyond the bounds 
of acceptable behavior, although, of 
course, it is subject to further testing 
by the students 


Creating a Pattern 
By a chain of such small, almost in- 
significant, decisions a pattern is created 
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which in time will dominate the class- 
room environment, facilitating or dis- 
rupting the process of learning. Actively 
or by default, you will influence the 
spirit of your class. If this spirit is to 
be a positive one, you need to have, 
first of all, a clear picture of the kind 
of environment which you want to es- 
tablish, and secondly, you need to com- 
municate this picture effectively and 
consistently to your students through 
all your actions. The classroom which 
encourages respect and fair treatment, 
provides a favorable environment in 
which students can work and learn 
Your guidance is the determining factor 
in this development. 

During the weeks that follow, you 
feel that your class is making progress. 
They come into the room in an orderly 
way and are soon ready for work. Dur- 
ing instruction periods they are atten- 
tive, and in the discussions which fol- 
low, most of them show respect for the 
opinions of others. The work in the 
shop proceeds without unnecessary dis- 
turbance and the students assume their 
responsibilities in classroom and shop. 


Dealing With Disruptive Forces 


A pattern of control which is reason- 
able and is consistently applied, and 
which is accepted by the students as 
reasonable and necessary, will develop a 
momentum of its own. It becomes the 
“natural” way of behaving in your 
class. Yet, within your group there may 
be some disruptive forces, students who 
for one reason or another are in open 
or subtle rebellion. There is no formula 
for the solution of such problems; each 
is unique. In most cases, however, your 
first step is to talk with the student 
privately in order to understand just 
what the problem is, and especially to 
try to get his point of view and feelings 
in the matter. When you do so, you 
may find that the problem is the result 
of poor communication between the stu- 
dent and yourself, or a misunderstand- 
ing which can be corrected. On the other 
hand, you may learn that his behavior is 
an expression of deeper personal prob- 
lems which he is attempting to work 
out. You may be able to help him, or 
you might decide to refer him to other 
staff members for aid. 

Don has continued to be a disruptive 
element in your group. While the class 
is studying an assignment, he will sud- 
denly begin to whistle, causing others 
to look up from their work and inspiring 
a few half-hearted imitators. You glare 
at him and he subsides, but after awhile 
he begins to whisper loudly to a neigh- 
bor. During class discussions, he will 
invariably try to be the first to state 
his opinion on any matter. 

You ask yourself, “What does he get 
out of it?” It is obvious that he gets a 
lot of attention, both from you and 


from the group. You could try with- 
holding all attention. Ignore him, and 
see what happens, or you could try the 
opposite; find ways to give him the 
recognition he is struggling to obtain. 
You suspect, however, that he is not 
striving for your attention. He wants to 
be recognized by the group 

You have noticed that he has few 
friends and is not well liked by most of 
the students. This is a good lead to fol- 
low up. What could you do that would 
make this boy more acceptable to his 
group? Obviously, the worst thing would 
be to give him a position of authority 
over them; this would only increase the 
distance between them. On the other 
hand, if he could help the others and 
yet have no authority over them, hav- 
ing perhaps some special skill which he 
could teach the others, the relationship 
might change. And so you try to pro- 
vide opportunities for him to increase 
his skill and knowledge, and encourage 
him to teach others, all of this done 
with discretion. When you see definite 
improvement in his behavior, you know 
you are on the right track. You do not 
expect 100 per cent change. Learning is 
a slow process; it is the direction of 
change that is important. 


Special Attention Needed 


Another of your students is calling 
for special attention, but for another 
reason. Ed started the class with great 
enthusiasm, but lately he appears to 
have become withdrawn, almost surly 

You tell him that you would like to 
talk with him after school, in private. 
“Which would be better for you — this 
afternoon or tomorrow?” 

He avoids meeting your eyes and re- 
plies, “I can’t come in today.” 

“Then tomorrow. OK?” 

He nods agreement. At the appointed 
time he is in your office, sullen and 
suspicious. After some probing he opens 
up and blurts out his grievance. He feels 
you have treated him unfairly, and he 
cites an incident which makes out a 
pretty good case for him. You only 
vaguely remember the incident — it had 
to do with suspected dishonesty during 
a test — but from his account it seems 
you were indeed high-handed. In his 
voice and in his eyes you recognize the 
bitterness of injustice. 

After you have heard him out, you 
say, “Ed, I’ve made some big mistakes 
in my life and it looks like this is one 
of them. Let’s see if we can square 
things up.” From that moment, Ed is 
a boy with whom you can work again. 

In some cases you might find that 
the student is actually challenging you 
in a bold struggle for power. He wants 
to show that he is the stronger. He may 
be directing his battle against you, per- 
sonally, for control of the group, or 
his behavior might be an expression of 
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rebellion against adults in general, par- 
ticularly those who represent authority. 

During his talk with you, the student 
may begin to understand the causes of 
his behavior. If he achieves this insight, 
and is able to express it, he may find 
that he can abandon the undesirable 
behavior and adopt other means of 
reaching his goal, or he may find that 
the former goal is no longer important 
to him, once he has examined it closely. 
A sense of fairness on your part, and 
an honest attempt to understand the 
point of view of the student, will go 
a long way toward solving most of the 
student problems which you will en- 
counter. 


The Last Resort 

There may be some students, how- 
ever, whom you will be unable to reach, 
just as there are some problems for 
which there are no available solutions 
After you have used all your own re- 
sources, and those of the staff, if the 
situation is such that the student con- 
tinually disrupts the stability of your 
group, you will ask to have him re- 
moved. An experienced administrator 
will support your decision, since he 
knows that you have a responsibility to 
all of your students to establish and 
maintain a favorable environment for 
learning. It is true that one bad apple 
can spoil a barrel. 

Yet, this is a difficult step to take. 
In the first place, it is an admission that 
you have failed. This is a matter of 
personal pride and need not be given 
serious thought. More important is the 
fact that removal of the student has 
solved your problem, but not his. This 
thought will continue to trouble you 
and may, in the future, lead you to 
further understanding of the problems 
of some of your students 

In the meantime, Pete Smith has con- 
cluded that it is safe for him to express 
opinions in this class without suffering 
embarrassment. He has many sound 
ideas to contribute to the group, and 
he has an ability to dig quickly to the 
core of the subject matter which the 
class is studying. By his questions and 
interpretations, he clarifies the material 
for the other students. They respect 
him for this ability, thus, in this area 
of activities he is a leader. 

Pete has found his place in the group 
This development has been made pos- 
sible by a favorable classroom environ- 
ment, and Pete’s contribution, in turn, 
stimulates further learning by his class- 
mates. Under a different set of circum- 
stances, Pete might have been con- 
sidered “square.” In that case he would 
quickly have been discouraged from 
such activities, for his greatest efforts 
are directed toward finding his place in 
the group. This is true, also, for each 
of the other members of your class. 4 
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» All about the “most valuable teaching device’ 


‘ 


an industrial arts teacher has — 


How to Give a 
Demonstration 


EDWARD J. BERGER 


The demonstration is the most valu- 
able teaching. device the industrial arts 
teacher has at his command. This is the 
most efficient method of teaching the 
mechanical operations in the field of 
industrial arts. The well-organized, skill- 
fully presented demonstration lesson will 
stimulate the pupils’ senses of sight, 
hearing, touch, and smell; motivating 
him with a desire to practice and perfect 
the work presented. The skillful demon- 
stration will attract and hold the pupils’ 
attention and interest because he is able 
to observe immediate progress as the 
result of his effort. Pupils readily learn 
from observation and imitation. A great 
deal of the success of the demonstra- 
tion, in the learning process, depends 
upon this factor of imitation. The suc- 
cessful teacher will catch the imagina- 
tion and intrigue the pupil; the skillful 
performance, with its satisfactory re- 
sults, will build teacher prestige and 
stimulate the pupil to imitate his 
teacher. 


An important asset 
to your demonstration 
technique would be a 
“package” containing 

all the special tools, 
materials, prints, charts, 
and practice pieces 
used in the 
demonstration. 


The demonstration should be given 
only when it is needed. When it is given 
for any other reason it will fail and it 
will be more difficult for the teacher to 
regain his prestige when he attempts a 
later lesson. The demonstration is neces- 
sary whenever new operations are to be 
presented to the class. This may be at 
the beginning of the term, the starting 
of a new project, or it may be necessary 
for pupils, who because of absence or 
individual differences, need special as- 
sistance. The time for class demonstra- 
tion should be selected with care. The 
early minutes of the period are usually 
best because the class is together and 
the pupils have not started anything 
which they would be reluctant to inter- 
rupt. Lessons given close to holiday 
seasons, vacations or athletic contests 
are certain to present problems involv- 


Mr. Berger is head of the industrial 
arts department, Germantown, Pa., 
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ing attention, interest, and memory 
Those days, when the class will resent 
the fact that the demonstration made it 
impossible for them to work on their 
projects, will produce a negative atti- 
tude with little learning taking place 

The class demonstration, involving the 
entire group, is used to present core 
material — that is, operations which all 
of the pupils will be using. The small 
group and individual demonstrations are 
presented to one or more pupils who, 
because of absence or individual differ- 
ences, need special help. The pupils 
requiring special help should receive the 
teacher’s most patient, considerate at- 
tention. The pupils involved are usually 
the boys with outstanding ability, who 
are going ahead of the class, or the 
slow learners who have difficulty keep- 
ing up with the group. No amount of 
class demonstration will eliminate the 
need for individual teaching in the in- 
dustrial arts program 


Analyzing the Demonstration 

In the merchandising field a great 
deal of time, thought, and money are 
annually devoted to the study of dem- 
onstration methods and_ techniques. 
Every act and word are analyzed so the 
prospective buyer may be guided from 
one thought to the next with the sale as 
the final logical step. The industrial arts 
teacher will do well to devote consider- 
able time and thought to preparation, 
presentation, and implementation of the 
demonstration 

Telling is not teaching and superior 
craftsmanship is not a guarantee of the 
ability to teach. Successful demonstra- 
tions evolve from an analysis of the 
problem, the organization of the teach- 
ing procedure, and an intimate knowl- 
edge of the need of the pupils. Before 
the lesson there must be a plan which 
includes the course of study, the weekly 
plan, and the lesson plan. The course of 
study acts as an over-all teacher guide; 
the weekly plan helps the teacher ad- 
just his activities to the school calendar 
and to the progress of his pupils. The 
lesson plan is a detailed guide to the 
teacher as he teaches. 

It is advisable for the teacher to go 
through the demonstration and practice 
in private to be certain of all of the 
details and to insure a smooth running, 
concise lesson before presenting it to 
the class. The teacher must work to 
perfect his methods and _ techniques, 
many of which are involved in the de- 
tails of preparation, presentation, and 
craftsmanship. Many of the methods 
and techniques used may be classified 
as standard practice for all teachers 
There are, however. many ideas and 
techniques which will work well with 
one teacher but which would not be 
suited to another. It is imperative that 
each teacher discover the techniques 
best suited to his personality and then 
exploit and develop them to the fullest 
possible extent. Details of preparation 
include 


1. All of the necessary tools and ma- 
terials are to be on the demonstration 
bench before starting the lesson. 
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2. All ot the necessary visual aids are to 
be displayed before starting. 

3. Limit the size of the lesson unit to the 
fifteen minute time limit. 

4. Check, adjust and set up all necessary 
machines before starting — perform all of 
the preliminary operations in advance of 
the lesson. 

5. Demonstrate only to the pupils who 
are ready and who are aware of the need 
for the lesson. The teacher may have “to 
sell” the pupils the value of the demonstra- 
tion early in the term. 


It is most important for the teacher 
to get to know his pupils as early in the 
term as possible. It is difficult to teach 
efficiently when the teacher does not 
know the pupils by name and is not 
aware of their problems, aptitudes, and 
limitations. It is necessary then to be- 
come acquainted with the pupils, to 
establish rapport and to make the 
class feel at ease. This condition is 
relative but an effort early in the term, 
which grows as the term progresses, 
will do a great deal to insure more posi- 
tive results from the class demonstra- 
tion and permit no distractions. Explain 
the purpose of the lesson by asking cer- 
tain pupils to assist or to take some 
small part. Pertinent questions, skillfully 
asked at the proper time, will prod the 
pupils to maintain a continuing state of 
concentration. 


Presentation Techniques 

To be successful the teacher must 
speak well, at the proper speed, using 
strong, firm, convincing tones which 
convey a feeling of importance for what 
is happening. It is suggested that the 
teacher begin with the voice volume 
slightly increased and later lower the 
volume and the tone to attract attention 
and to force the pupils to concentrate; 
therefore the teacher will be more suc- 
cessful if he is brief, clear, and con- 
cise, creating interest by means of ac- 
tivity, humor, and successful results. 
Never “drag in” unrelated material, the 
pupils will soon learn to exploit the 
story telling propensities of the teacher 
resulting in some entertainment satis- 
faction with little educational value. 

It is essential that the pupils be 
given an example of accuracy with no 
excuses from the teacher for poor or 
incomplete work. It is apparent that all 
new terms are to be explained and only 
accepted trade practices are to be used 
in the lessons. The demonstration should 
be accessible to the pupils; it is un- 
fortunate but many times the pupils are 
forced to follow a demonstration in 
reverse. Try, as far as possible, to have 
pupils see what is taking place just as 
the teacher sees and demonstrates it. 
This is very important and often quite 
difficult. 

It is poor practice to demonstrate on 
the pupils’ projects; the operations 
should be completed on new material 
used by the teacher for purposes of the 
lesson only. The operations should be 
made with the same tools which the 
pupils use (and the tools used by the 
pupils should be in first class condition). 


Where to Demonstrate 

Safety practices are to be stressed 
whenever possible. Review and repeat 
parts of the lesson when the response 
of the class indicates a need. Before 
completing the lesson, check the results 
of the demonstration by a series of 
pertinent questions followed by the im- 
mediate application of the operations 
learned. Any part of the shop may be 
used by the teacher for the demonstra- 
tion purposes and because of the loca- 
tion of the machine tools may be pre- 
sented where it is most practical. It is 
good practice, however, to develop an 
efficiently planned and well-organized 
area where most of the demonstrations 
may be presented. The equipment in 
this area is:: (1) a demonstration 
bench, (2) adequate blackboard area, 
(3) adequate storage facilities for plans, 
charts, sample projects and other visual 
aids, and (4) adequate storage facilities 
for the “Package Demonstrations.” 

The demonstration bench should be 
located, with the proper lighting and 
pupil seating in mind, away from the 
pupil work area. This bench is designed 
for the teacher’s use only and it is never 
to be counted as a pupil work station. 
The demonstration bench should be so 
organized and arranged that all the nec- 
essary tools, materials, plans, prints, 
and other visual aids are stored and 
ready for use at all times either in the 
bench or in close proximity to it. 

It will require a great deal of time 
and thought, to develop a demonstra- 
tion bench and it will require constant 
care to maintain it. But the efficiency 
which it makes possible more than com- 
pensates for the effort. For each demon- 
stration there should be developed a 
folio containing the lesson plan, a list 
of all tools and materials needed, and 
other visual aids and pertinent ma- 
terials. 


Try a Package 

A “demonstration package,” is com- 
posed of all the special tools, the ma- 
terials, prints, charts and practice pieces 
which will be used during the lesson 
stored in a container. There are many 
demonstrations which make use of iden- 
tical tools and it would be impractical 
to supply duplicate tools for each pack- 
age. The demonstration package should 
contain only the special tools and the 
materials should be very handy to the 
demonstration bench. The demonstra- 
tion package makes it possible for the 
teacher to pick up a single container 
and have all of the special tools and 
materials, for a particular lesson, in his 
hand at once. This makes it unnecessary 
for the teacher to set up all of the 
details of the demonstration each time 
it is given resulting in a great saving 
of time and energy. 

A demonstration package for the ap- 
plication of oil stains to various types 
of wood would include: (1) sandpaper 
(%.000). (2) steel wool (000), (3) 
¥4-in. paint brush, (4) piece of cotton 
waste, (5) piece of cloth, (6) various 
types of oil stain, and (7) various 
samples of wood (1% by 2 by 6). « 
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projects F ‘ 


PUT Fisy, 


© IN THE 
CURRICULUM 


LEON |. REISSMAN 


Teacher, Industrial Arts 
J.H.S. 12, New York City 


wobbling, etc. The long shop sink 
filled with water can be used to test. 
The student may leave the fin- 
ished lure in its natural color — gold, 
silver or copper—or he may paint 
it with quick drying lacquer. Red 
tional value. The designing and con- and white stripes are probably the 
struction of fish lures can be suc- most popular combinations. How- 
cessfully introduced into the shop ever, other color combinations work 
curriculum in different parts of the country 
These projects lend themselves The same procedure as outlined 
very easily to any one of several above can be used in conjunction 
areas of the industrial arts curric- with other materials such as plastics, 
ulum: metal, plastics, arts and crafts wood, and combinations of these. 4 
and general shop 
The spoon type lure is the most 
easily worked with the basic shop 
tools. This effective “fish getter” is a Hy Cor 
nothing more than a piece of metal eee". | | | 
designed to attract fish by either a au 
wobbling or a spinning motion, For Cr 
materials, the scrap metal box will 
supply all that is necessary: brass 
copper, German silver, and stainless 
steel. 
The student is given the oppor- 
tunity to design his own particular 
shape using graph paper and a French 
curve 
He then pastes his design on 
the piece of metal and proceeds as 
follows: (1) rough out the blank 
with a jewelers saw or heavy avia- 
tion snips depending upon the gauge 
of the metal, (2) file to the desired 
shape and size, (3) finish all edges 
with emery cloth and polish, buff or 
use crocus cloth, (4) drill small holes 
on either end and fit with split rings 
and (5) bend and shape. 
A treble hook goes into the back 
ring while the leader is attached to 
the other end. 
Experiment with designs until the 
action desired is obtained: spinning, 


o American men and boys alike, 
fishing holds a strong appeal. Using 
this popular sport as motivation, the 
shop teacher has a solid basis for a 
series of simple, interesting, creative, 
and inexpensive projects of educa- 


+—+—+-++ 
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Instructor of Industrial Arts 


New Rochelle, 
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EXPERIENCE 


One of the most frequentiy quoted 
objectives of industrial-arts education is 
that of bringing about in the student 
an understanding of industry. The 
school-shop production job, in which the 
class undertakes to mass-produce and 
sell a consumer product, is the most 
dynamic and effective technique yet 
devised for achieving the above objec- 
tive. 

A class which has organized itself 
for a mass-production experience will 
very soon be confronted with a problem 
which is quite similar to one with which 
industrial firms are faced—that of 
choosing and designing a suitable prod- 
uct. This is a desirable situation since 
the educational value of the school-shop 
experience will tend to be greater as it 
more closely parallels the approach, 
problems, materials, and processes of 
industry. 

A mass-production project should, 
therefore, be designed so that it can be 
produced using as much as possible 
these characteristic industrial methods: 

1. Automatic positioning and holding 
devices, such as jigs and fixtures for 
bending, drilling, cutting, assembling, 
etc. 

2. Automatic stops to insure uni- 
formity of bends, depth of holes, etc. 

3. Elimination wherever possible of 
the need for evaluation, judgment, and 
decision-making by the worker on the 
assembly line. 

There are three other factors which 
must be considered in addition to the 
one of adaptability of the project to 
mass-production techniques. These are: 
(1) appearance, (2) cost of production, 
and (3) adaptability to function. 

Junior high school students have had 
little, if any experience along these 
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lines and the teacher can help a great 
deal by thinking through a project be- 
forehand and presenting it for discus- 
sion and development. This gets the 
class over the first and most difficult 
hurdle. 

One such project which has been de- 
veloped is the magazine rack described 
in this article. Examination of the ac- 
companying illustrations will show that 
it presents a neat, contemporary ap- 
pearance, can be inexpensively produced, 
using either strip aluminum or iron, 
adequately performs its function of 
holding magazines, and is admirably 
suited to mass-production fabrication 
techniques. The project is complex 
enough and requires sufficient, separate 
operations to make full use of the man- 
power available in the average class. 

All of the bending and drilling opera- 
tions are accomplished through the use 
of jigs. The arms, legs, and handle are 
bent on easily made bending jigs which 
are equipped with stops. In this way all 
parts made on the same jig will be 
identical. In adjusting the bending jigs, 
allowance should be made for springback 
which will vary with the type, hardness, 
and dimension of the metal used. 

The holes may be drilled using jigs 
which will automatically position the 
material on the drill-press table. In 
some cases templates may be used to 
locate holes which may then be drilled 
with portable electric drills or hand 
drills. It would be advisable to do all 
drilling before any bending is done since 
this allows the operator to work with a 
straight strip and makes jig construction 
simpler. 

The type of wood used in the project 
will depend on the metal used. Black 
walnut was used in the prototype as it 
contrasts well with the silver color of 
aluminum. If wrought iron is used a 
hard light wood like maple or birch is 
recommended. 

Lacquer or one of the quick-drying 
new finishes may be used on the wooden 
member. Flat black lacquer can be 
brushed or sprayed on the wrought iron 

For finishing aluminum, try rubbing 
the strips with fine emery cloth and then 
with steel wool. This gives the metal an 
attractive brushed finish. If a brass or 
steel-wire brush is available it can save 
considerable time in this operation 

One aspect of setting up the produc- 
tion run which is extremely fascinating 
and challenging is the manner in which 
the various parts of the project are 
routed through the work stations so that 
they meet at progressive stages of the 
assembly line without causing bottle- 
necks in the production. Unless every 
detail of the production is meticulously 
planned and carried out a situation will 
arise where some workers are standing 
idle while others will be swamped with 
work. The teacher should take advantage 
of these opportunities to relate the ex- 
perience at hand with similar occur- 
rences in the real industrial situation. 
No book or film could have as much 
meaningful impact on the student as 
the real experience of running off a 
mass-production project. 
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ROBERT J. MOUSER 


Instructor of Electricity 
Neshaminy High School 
Langhorne, Pa. 


High school lads are interested in 
electrical and electronic apparatus and 

. they are especially interested when 
such a piece of equipment ties in with 
their sports activity 

A desire to combine these two inter- 
ests resulted in the following project. 
Developed with the aid of the track 
coach, it has been highly successful 
and well received by the boys. 

This electronic race starter is used to 
start the runners with an “Electronic 
gun.” The gun cannot be “fired” if the 
runners are not in position or trying to 
“jump the gun.” 

The cost of the project is negligible. 
Parts are easy to obtain and many 
substitutions are possible, making pos- 
sible the use of many parts that the 
electric-shop teacher may have at his 
disposal. Wiring is simple. The only 
critical part is the constant ring relay. 
This is the type that is used in burglar- 
alarm systems and can be obtained at 
most well-stocked electrical supply 
houses 

Bill of Materials 


Quan Parts 
1 Constant ring burglar-alarm relay 
(Edwards Type #26C or similar) 
Low-voltage buzzer or bell 
SPST toggle switch 
Single contact phone jacks and plugs 
6-volt lantern battery 
Bell push buttons 
Lamp cord 
Necessary wood for cabinet or com- 
mercial cabinet (see text) 


AN 
ELECTRONIC 
RACE 

STARTER 


The cabinet can be of any design 
so long as it will house the necessary 
electrical components and will remain 
portable. 

After actual practice, there is only 
one suggestion that has been offered by 
the high school track coach to improve 
the unit . . . the addition of a 6-volt 
light to enable the starter or “time man” 
to see, as well as hear, when the gun 
is “shot”! 


How it Works 

This is a simple circuit built around 
a relay that is used in a burglar-alarm 
circuit. This type of relay is one that 
locks in after it is energized and will 
remain locked in, permitting a bell 
or buzzer to sound until it is reset. All 
of the runners are connected in a series 
with the electronic starting gun (there is 
nothing more than a single-pole micro- 
switch housed in a wooden gun). 

All of the track runner buttons must 
be depressed before the starting gun 
will cause the relay to be energized, 
lock in, and cause the bell or buzzer to 
sound until reset. 

Since there must always be two to 
race, there are two jacks that have no 
jumper plugs for them. Jacks No. 3 
and No. 4 can be used if four persons 
are to run a race. If only the original 
two persons run, the jumper cords are 
placed into the jacks to enable the start- 
ing gun to be fired. The jumper cords 
are nothing more than a short piece of 
lamp cord with the ends soldered to- 
gether to short circuit the jacks into 
the circuit. They are knotted inside the 
panel to keep them from becoming lost. 


Main Control Cabinet 
This cabinet is made of wood. Size is 
not critical as long as the parts can be 


mounted. The battery (6-volt type) is 
housed inside the cabinet. It is sug- 
gested that this complete project can 
be built into a “suitcase-type” cabinet. 


The Starting Gun 

This gun is made from a piece of 
%-in. thick soft wood. The sides are 
made of masonite or hardboard. The 
gun has been copied from a 38-caliber 
revolver. Although a single-pole bell 
push button can be used, the author 
felt that the gun has more student ap- 
peal and is easier to handle on the track. 
(Note that the leaf of the micro-switch 
is used as the trigger.) The length of 
cord on the gun can be varied to suit 
the needs of the various tracks. A coat 
of jet-black paint is.ideal for the gun. 
No parts of the gun nor sizes are 
critical. 


Starting or Runner Buttons 

The bases for the starting buttons 
are made from soft white pine and are 
painted red. Any type of dorbell push 
button will serve as runner buttons. The 
cord should be 6 ft. in length to pre- 
vent its being run under the runners’ 
feet and be made into a stumbling 
problem. The project needs at least two 
starter buttons for two “runners” but 
this version can accommodate four run- 
ners. If more buttons are desired for 
more track stars, wire more jacks in 
the control cabinet in the established 
series. Make as many buttons as nec- 
essary. 


Maintenance 

Since the cabinet is constructed rug- 
gedly of wood and painted flat black, 
dirt and maintenance are no problem. 
The only requirement will be a yearly 
battery change. 
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— GUN IS A SANDWICH. THE CORE IS SOLID 
AND THE SIDES ARE HARDBOARD. THIS 
WILL ENABLE THE CONSTRUCTOR TO CUT A 
RECESS FOR THE MICRO SWITCH. FINISH GUN 
WITH A DULL BLACK PAINT. ASSEMBLE GUN 
WITH WOOD SCREWS TOENABLE LATER RE- 
PAIRS TO BE MADE IF NECESSARY. 
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LEAF OF SWITCH 
TO SERVE AS 
TRIGGER 


MASONITE " oamentnn 


6’ STANDARD Bee 


<— CONSTANT RING RELAY 
BURGLAR ALARM TYPE 


¢ LOW VOLT BUZZER 





PUSH BUTTONS 
Z£ JACK FOR GUN 


u“ 
NOTE— CABINET IS MADE OF SOLID 3 WHITE 
PINE EXCEPT FRONT AND BACK PANEL AND 
THEY ARE MASONITE. PAINT FLAT BLACK. 
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RICHARD J. VASEK 
Industrial Arts Instructor 
Arkansas A & M College, College Heights 


Have you ever had the experience 
of being near the middle of a long table 
and had your food get cold while you 
helped serve those around you? Here is 
an idea picked up from an old table 
that had a movable center portion rest- 
ing on top of a pipe and flange which 
came up from cross braces beneath a 
circular table. 

This table will accommodate eight 
people for a full-course meal 

It can be used in a dining room for 
the family and visitors or made smaller 
and placed in a breakfast nook. Those 
who have seen this table were impressed 
by its uniqueness. Those who use it 
appreciate its utility. Even though it 
may be overloaded on one side, it will 
still rotate with ease 

This project, which can be made with 
standard hand tools and machines found 
in most high school or college wood 
laboratories, offers many learning pos- 
sibilities. 


Construction Procedure 

1. Glue laminated plastic to two 
pieces of %4-in. plywood for table and 
to one piece for center portion. It is, of 
course, necessary to use two pieces of 
plywood for the table section since ply- 
wood does not come in widths over 4 ft. 
Hardwood could also be used but it 
probably is not as practical 

2. Joint, dowel, and glue the two 
pieces of plywood for the table top. (It 
is necessary to first adhere the iam- 
inated plastic to the plywood and then 
joint and glue the two pieces in order 
to obtain a good joint.) 

3. Set up jig on band saw to cut 
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both circles. (CAUTION: pin on which to 
rotate the circle to be cut must be 
perpendicular to the cutting edge of the 
band-saw blade so rotating work will 
not bind.) In order to set up for this 
operation, simply fasten a temporary 
extension to the right of the band-saw 
table. Then drive a nail through the 
bottom of the auxiliary table perpendic- 
ular to the cutting edge of the band-saw 
blade. The distance between the blade 
and nail must be equal to the radius of 
the circles to be cut. Next, drill a hole 
centrally into the bottom of the ply- 
wood sections, fit the hole over the nail, 
and rotate the work into the band-saw 
blade. 

4. Cut sectors out of %-in. plywood 
and fasten centrally on table top. This 
will serve as a stop for the cove mold- 
ing which will prevent food and liquid 
from spilling under the revolving center. 

5. Screw anodized aluminum molding 
to both circles and to the plywood sec- 
tors. 

6. Attach Lazy Susan centrally to 
small circle with wood screws and to 
large circle with stove bolts. It may be 
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necessary to place a piece of plywood 
between the Lazy Susan and table so 
the revolving center circle will clear 
the cove molding. 

7. Make legs by gluing 3 strips of 
1-in. hardwood together and tapering on 
a jointer. If preferred, turned legs would 
be appropriate to enhance the circular 
design. 

8. Make apron and cut grooves with 
table saw along top edge and both ends 
of apron in order to attach it to the 
legs and the bottom “of the table. This 
is accomplished with the aid of metal 
or wood corner braces in conjunction 
with hanger bolts and “S’-shaped table- 
top fasteners which are used to fasten 
the apron to the bottom of the table. 

9. Sand and finish legs and apron 
with desirable finish. Seal bottom of 
table so it will not warp when exposed 
to moisture. 

10. Attach legs to apron with hanger 
bolts and table-leg braces, and attach 
apron centrally to bottom of table with 
table-top fasteners. 

11. For further detail, refer to the 
drawing. 
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W. BEN HUNT 


Hales Corners, Wis. 


We'll just have to call this one an 
“exaggerated” ibex. It was whittled out 
of sugar pine but I wish now I had 
used basswood or mahogany. The horns 
are just a bit too delicate for pine. 
In fact I had to glue up twice when too 
much pressure was applied in whittling. 
The grain runs up and down which puts 
a lot of cross grain in the horns. It 
was a question of cross grain in the 
horns or in the legs and since there are 
only two horns, against four legs, I 
chose the easiest way out. 

You'll have to use a power jig saw 
with a 2-in. cut to saw out the inner 
sections. 

The only tricky part of whittling is 
the horns. Lay them out carefully in 
pencil. With a hand coping saw, care- 
fully saw out between the horns as 
shown in the photograph. The rest of 
the horns is easy with a little patience 
and a razor-sharp knife. The serations, 
or whatever they are called, on the 
upper part of the horns are best done 
with a %-in. rattail file. Since this 
figure was given a smooth finish, the 
whittling had to be quite smooth also. 

The ibex may be left natural or it 
may be given a couple or three bomb 
spray coats of plastic or lacquer to 
prevent soiling from handling. You may 
wish to varnish it. But regardless of 
the way you finish it, it will still be a 
striking piece. (But I would set it on 
a high shelf, just to play safe.) 
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CHARLES E. DAVIS 
Printing Instructor 
Garfield High School, Los Angeles, Calif. 


Production is both a pain and a joy 
to the printing teacher. The pressure to 
produce printing in a limited time often 
interferes with the instructor’s well-laid 
plans. for instruction. Yet, production, 
if properly used, can be the teacher's 
best means for providing meaningful ex- 
periences for the student. This article 
will not attempt to investigate the 
validity of production as a means of 
instruction but rather to suggest ways 
in which the printing teacher can more 
easily handle the production load placed 
upon him and at the same time increase 
its learning values to his students 

Production loads should be limited 
by the equipment available. No amount 
of manpower can overcome the lack of 
adequate production equipment. Auto- 
matic presses and line-casting machines 
help in easing pressures. However, one 
must guard against the possibility that 
these more complicated machines may 
merely shift work from the students 
to the instructor. Printing teachers 
should be employed to teach printing 
and not be expected to de production 
printing before and after school. 


Given adequate equipment, the most 
important single factor in handling pro- 
duction printing is proper planning and 
organization. Three instruments aid in 
this planning: a job-ticket envelope, a 
job register, and a combination planning 
and assignment book. The proper use 
of these will enable the printing teacher 
to maintain adequate control over all 
work in the shop and assist materially 
in the planning of the learning experi- 
ences of the students as they perform 
production work. 


The Job Ticket 

The job-ticket envelope is universally 
accepted by industry. It provides a 
place to write down all necessary in- 
formation concerning the job. The in- 
structor may be spared many interrup- 
tions throughout the day as work 
progresses and questions arise if care 
is taken with this necessary task. By 
printing the job ticket on an envelope 
it may also be used to store copy, 
dummies, proofs, and a completed copy 
of the job. 
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The Job Register 

The job register is a serial listing of 
all jobs, giving a short description and 
the delivery date. Jobs are checked off 
as completed, thus it gives a complete 
picture of all work in the shop at any 
time. 


The Planning and Assignment Book 


The planning and assignment book 
gives the instructor his key to class- 
room management of production. This 
book is a ring binder containing one 
sheet per day for each class working on 
production. These sheets are preprinted 
forms arranged so that when the two 
facing pages are opened up, the form 
on the left lists the various work sta- 
tions available in the shop and the right- 
hand page lists the names of the stu- 
dents in that particular class. The work 
stations would be such things as the 
different presses, hand composition, lino- 
type, make-up, lock-up, bindery, clean- 
up, written assignments, etc. One should 
make certain that there are enough 
work stations to cover the maximum 
number of students per class. Your 
policy on personal projects will enter 
into the picture here. 

Before class the instructor refers to 
the job register and the job tickets to 
see what operations on the jobs can be 
worked on at this time. He enters 
these operations on the planning side 
of the book under the proper work sta- 
tion. A brief description of the work 
necessary to be done should be given. 
This gives the instructor a picture of all 
work in the shop and the equipment 
available to produce it. The next step 
is to assign to each student one of the 
work stations listed on the left-hand 
page. This is done by writing the name 
of the work station under the printed 
name of the student. 

The book is placed in a prominent 
position as the students enter the room. 
After referring to it many of them can 
go right to work and the instructor can 
spend his time with those who are 
doing a new job or are working on a 
difficult one. 

Besides increasing the production 
efficiency of the shop this book also 
gives the instructor a place to do ad- 
vance planning. At the first of each 
week the instructor can go through the 
pages for that week and make nota- 
tions of irregular schedules and dead- 
lines for particular jobs. He can also 
schedule instructional units, personal 
projects, etc. After the year is com- 
pleted the instructor has a complete 
record of that school year which is 
valuable in scheduling production and 
clean-up at the close of the school 
year, etc. 

A system of this type is not limited 
in its use to printing teachers, but 
could be used by any shop teachers 
faced with production work — such as 
teachers of advanced auto shop. 

The printing teacher that does effi- 
cient planning in producing his pro- 
duction printing will have time to in- 
crease his instructional program and be 
able to broaden his total program. ¢ 
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Preparing I-A Teachers 
for Exceptional 
Children 


GEORGE A. WILLOUGHBY 


The values of various industrial arts 
activities have been recognized for 
many years in planning, developing, and 
improving programs for exceptional stu- 
dents. 

Some 30 years ago, the industrial edu- 
cation department of Eastern Michigan 
University (then Michigan State Nor- 
mal) co-operated with the school’s de- 
partment of special education in es- 
tablishing general industrial arts courses 
which provided opportunities for the de- 
velopment of teacher prospects who 
could adjust their thinking and plan 
programs for exceptional, as well as 
normal, students. 


Bases for Study 

Years of experience in this area have 
developed bases for planning courses 
for teachers who wish preparation in 
industrial arts for exceptional children. 
The most important points to remember 
when developing such programs include: 

1. Prospective teachers must appre- 
ciate and be able to recognize individual 
differences of all types. 

2. They must develop the ability to 
analyze various subject areas and tech- 
niques in industrial arts and craft areas 
as to their potentialities for all types 
of students. 

3. They must learn how to adjust the 


content and method of these areas for 
all their students. 

4. They must be provided as many 
general industrial arts experiences as 
possible. 

5. They must have courses with ob- 
jectives stated in terms of industrial 
growth. 


Courses Offered 


The industrial arts courses offered to 
prospective teachers of exceptional chil- 
dren at Eastern Michigan University 
include: 

1. General woodwork. This course has 
considerable emphasis on hand processes 
applied to a variety of projects, rang- 
ing from simple carving to advanced 
construction. Selected and constructed 
for their educational value for students, 
the projects are analyzed for interest 
and challenge as they are actually con- 
structed. The student-teacher places 
himself in the position of the excep- 
tional student as he undertakes the 
project in order te appreciate problems 


Prof. Willoughby is head of the De- 
partment of industrial education and 
applied arts, Eastern Michigan 
University at Ypsilanti. 











“Industrial arts classes, in many cases, are more meaningful to 
the exceptional child than to the so-called normal child because 
the skills learned in the use of tools and machines will affect 
the lives of the handicapped more than the rest of us. 


“The mentally handicapped child often depends upon the use 
of his hands to offset the lack of his academic ability. A general 
shop background, with understanding instructors, may mean the 
difference between a gainful, successful life or an existence of 
continual public support. It has been proven that the mentally 
handicapped can learn to do a good job with the use of various 
tools and machines if the instructors will detail the work slowly 
and clearly. Once this type of student understands the funda- 
mental operations, he is very willing to go all out... . 


“To the physically handicapped the industrial arts shop classes 
may have various meanings. Much of this will depend upon the 
individual and his disabilities. The method of instruction for 
a crippled child in a wheel chair will differ from that given to 
a blind child. The techniques would have to be brought down to 
the individual's level depending upon the physical handicap. 
Working with physically handicapped in a shop can be interest- 
ing and very rewarding. The final results can be tremendous.” 


—Lawrence E. Miller 
Co-ordinator of the Mentally 
Handicapped, Fordson High School, 
Dearborn, Mich. 








of the student; this analysis forms a 
basis for planning the presentation and 
application to the exceptional student 

2. General metalwork. Utilizing the 
same planning and analysis, this course 
develops projects providing for crea- 
tive thinking, problem solving, hand 
processes of all types, and the uses of 
simpler machines. Instruction again em- 
phasizes planning and evaluating of 
potential values and problems of proj- 
ects for all types of students. The 
projects use sheet metal, band iron, and 
metals for casting. 

3. Art metal and plastics. Planning 
and developing artistic projects in brass, 
copper, pewter, silver, and other non- 
ferrous and precious metals, and proj- 
ects in such plastics as styrofoam, plexi- 
glas and lucite, and resins for internal 
carving and lamination, etc., form the 
basis for this course. 

4. General crafts. Excellent oppor- 
tunities for all types of students — 
from the handicapped to the excep- 
tionally talented —are possible in this 
general shop or “art and craft” area. 
Projects in this course include leather 
work, weaving, ceramics, finer types of 
woodwork and metalcraft, glass etching, 
plaster casting, etc. 

5. Printing and graphic arts. Here is 
another area with activity which offers 
many opportunities on various levels 
From making linoleum block carvings 
to letterpress and offset printing to book 
repair: the projects can assist handi- 
capped students in learning to spell or 
can assist gifted students in learning to 
appreciate complex types of printed ma- 
terial 
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6. General drawing and planning. The 
purpose of this course is to provide in- 
struction in the practical uses of draw- 
ing, ranging from the simplest plan to 
advanced types of design. The drawing 
is used as a basis for expressing ideas, 
as well as a stimulus for “reading” its 
application in newspapers, brochures, 


At Eastern Michigan‘s 
Horace H. Rackham School 
of Special Education, indus- 
trial arts students, along 
with those from other areas, 
teach such courses as 
general crafts to excep- 
tional children. 


magazines, and in common uses in busi- 
ness and industry. Areas of work in- 
clude: room or home plans, pictorial 
illustrations, geometrical shapes and 
figures, charts, patterns for sheet ma- 
terial projects, project drawings, graphic 
reproduction methods, etc. 

Although drafting may be quite diffi- 
cult for a mentally handicapped stu- 
dent, there are basic elements of draw- 
ing that he can do and, in some cases, 
simplified drawing may be the best 
method for him to present or develop 
his ideas. Drawing, as a universal lan- 
guage understood by those who can 
neither read nor write, has great po- 
tentialities in this area. 

7. Introduction to industrial arts. In 
this course the potentialities of all areas 
of industrial arts and crafts are care- 
fully studied and analyzed as to their 
values in the development of all stu- 
dents and as to their application in 
meeting the specific competencies de- 
sired or possible for the handicapped, 
the “normal,” and the students with ex- 
ceptional abilities. Studies are made of 
tools, material, and machines, as well 
as basic operations or processes involved 
in the simplest and most complicated 
areas of construction. 

In this course varying abilities of stu- 
dents and basic factors entering into 
their success and happy living are stud- 
ied extensively. This study bases the 
recognition of the personal character- 
istic of mentally handicapped and ex- 
ceptionally “bright” students and how 
industrial arts instruction can serve 
their needs. Some handicapped people 
have characteristics, for instance, which 
developed might make them more valu- 
able to society, than normal or even 
exceptionally fast students in academic 
areas. 





industrial arts and special education 


The slow learner: how industrial arts can serve this group is discussed in 


(1) an article on principles and (2) a report on one specific program. 


Teaching Industrial Arts 
to the Remedial Pupil 


JAMES J. RUNNALLS 


Placing remedial pupils in industrial 
arts is becoming increasingly common 
While some teachers feel industrial arts 
is being used as a “dumping ground” 
for those who can’t get along in the 
academic subjects, many others are 
proud of the service they are perform- 
ing in the education and adjustment of 
young people who would otherwise be 
lost in fast-moving general education 
programs. 

It might be interesting at this point 
to note what an office of education bulle- 
tin has to say about slow learners or 
remedial pupils: 


Knowledge of individual differences of 
pupils was an important factor leading to 
the introduction of industrial arts courses 
in American schools. In fact, some schools 
considered industrial arts as a “special sub- 
ject” for pupils with manipulative rather 
than academic interests. Often pupils were 
encouraged to enroll in industrial arts 
courses because they had individual inter- 
ests, aptitudes or talents which were differ- 
ent from those usually considered essential 
for success in traditional courses where a 
premium was placed on verbal and abstract 
reasoning abilities.* 


1U. S. Office of Education, Teaching Rapid and 
Slow Learners in High Schools (Washington, 
D. C.: U. S. Gov't Print. Office, 1954), No. 5, 
p. 69. 


Mr. Runnalls teaches woodwork at 
the Port Huron, Mich., High School. 
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Who are remedial pupils? Blair says 
this about remedial pupils: 


Pupils—- who do not possess any par- 
ticular defects or faults which need correc- 
tion, but who urgently need assistance in 
developing increased competence in read- 
ing and the other fundamental processes.* 


The methods of presentation of indus- 
trial-arts subject matter to remedial 
pupils is altogether different from those 
used on normal children or fast learners. 
The methods of presentation can be 
broken down as follows: 


Shop Organization 

Shop organization plays the most im- 
portant role in teaching remedial pupils. 
The industrial-arts teacher, if he is to 
be successful, must make the pupils feel 
that they are wanted in his shop and 
are not there just because they failed 
to grasp the essentials in one of the 
academic subjects. The teacher should 
rapidly learn to recognize his pupils in 
the halls as well as in the classroom and 
be able to call them by name. 

The pupils must be given immediate 
responsibility of some nature in the 
organization of the shop. Too often 
remedial pupils in the academic class- 
room are the last to receive some kind 


%Glenn M. Blair, Diagnostic and Remedial 
Teaching in Secondary Schools (New York: The 
Macmillan Company, 1946), p. 15. 


of responsibility. The teacher must be 
alert, on the other hand, to see that 
remedial pupils are not given more au- 
thority than they can handle, since there 
might be danger of alienating their 
friends and classmates in carrying out 
their duties. All boys desire to have a 
feeling of authority and the industrial 
arts shop easily affords them this 
opportunity. 

Subject Matter 

In the academic classroom remedial 
pupils are presented with textbooks and 
told to get their lessons and materials 
from them. Because most remedial pu- 
pils fail to comprehend written lessons 
and assignments, the  industrial-arts 
teacher can best present his material 
by means of short specific lectures and 
demonstrations. 

Shop textbooks are usually well illus- 
trated. The teacher can read over the 
lesson with the pupils and point out the 
illustrations to them and discuss various 
points as they go along. In this manner 
it is possible for remedial pupils to learn 
word association and perhaps eventually 
become proficient readers. As mentioned 
previously remedial pupils need added 
competence in reading and, if they 
possess a strong desire to learn in indus- 
trial arts, they will find it almost neces- 
sary to learn how to read. 

Written assignments must be kept to 
a minimum. Any written work must be 
on a voluntary basis on such items as 
special reports on tool usage or material 
sources. Special credit in the form of 
grades or class recognition acts as an 
incentive for remedial pupils’ initiative. 
The class as a whole may be led to elect 
to do sample research work from the 
shop library by careful planning on the 
teacher’s part. Pupils’ interests in indus- 
trial arts can do much in improving 
their English proficiency where the 
English teacher might find it difficult to 
offer effective motivation. 

Shop mathematics should be carefully 
introduced. As soon as pupils realize 
that they must be able to read a rule 
to measure off stock, they will start 
asking for the teacher’s assistance — at 
which instance the teacher can make it 
a point to stop the whole class and find 
out how many can read a rule. With the 
assistance of those who can read a 
calibrated rule the teacher can give a 
short lesson on reading a rule to be 
followed up a few days later with a spot 
check to see what learning has been 
retained. 

Simple multiplication and addition 
can best be presented by teaching 
board-foot measurement and project 
costs. Since most industrial-arts pupils 
are interested in knowing why their 
projects cost a certain amount, they 
will readily learn the simplest of multi- 
plication and addition in order to ac- 
count for their finances. 
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Shop Safety 

The methods of determining remedial 
pupils’ knowledge of shop-safety rules 
will be a most difficult unit for the 
teacher to test. In normal classes, tests 
can be required before use of power 
equipment is permitted. Remedial pu- 
pils are taking shop classes primarily to 
learn to use power equipment. To keep 
their interest high, pupils must be per- 
mitted to use power equipment, if their 
age and physical size permit. 

Shop safety can best be taught by 
careful oral presentation of shop-safety 
rules followed by demonstrations. in the 
proper application of these safety rules. 
Pupils must be carefully checked out 
on each piece of power equipment that 
is used. In no instance must the teacher 
ever assume that pupils will be profi- 
cient in the use of power equipment 
after the first individual demonstration 
but they must be carefully watched 
until the teacher is certain that they 
have developed the attitude and skill to 
use the equipment safely. 


Demonstrations 

Demonstrations will prove to be the 
most effective teaching aid of the 
teacher of remedial pupils: 


Most industrial arts teachers use the 
“show how” method of demonstrating 
processes and operations students use con- 
structing projects. This method of teaching 
slow learners is used with almost the same 
emphasis by industrial arts teachers in all 
types of secondary schools. 

The need for reliance upon teacher dem- 
onstrations is apparent because the second- 
and third-rating for slow learners place 
emphasis upon the development of simple 
handtool-using skills and the provision of 
opportunities for intensive repetitive tool- 
using exercises.® 


One of the main reasons for the reme- 
dial pupils’ being slow learners is their 
brief interest span. The industrial-arts 
teacher must be careful not to give a 
demonstration that is so lengthy that 
the pupils lose their interest before the 
key points of the demonstration can be 
brought out. The teacher must be alert 
and watch for wavering of the class 
attention in cases where he is not well 
enough acquainted with the pupils to 
know how much they will be able to 
digest at once. Once bored with a dem- 
onstration, pupils often lose their inter- 
ests in any future demonstrations in 
that class. 

Now that greater emphasis is being 
placed on the “solids,” industrial-arts 
teachers must develop and maintain 
programs for those pupils not qualifying 
for high academic standing. The indus- 
trial-arts teachers are particularly chal- 
lenged by their opportunity to aid these 
remedial pupils in becoming positive ad- 
ditions to society. 4 


3U. S. Office of Education, op. cit., p. 73 
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An Industrial Arts 


Program for the 
Slow Learner 


MRS. PALMER REPPE and CHARLES F. WROBEL 


The techniques, projects, and equip- 
ment of industrial arts contribute sub- 
stantially to a positive, dynamic pro- 
gram for slow learning children in the 
Menomonie, Wis., schools. More than 
a chance to get slew learners out of 
the way of “real education,” the pro- 
gram enables the youngsters to become 
self-sufficient citizens. 

This program developed, as have 
many similar ventures, from an acute 
need to provide something educationally 
constructive for such children where 
nothing had existed previously. The in- 
structor organized the program with the 


“~~, 


—_— 


help of the present superintendent, Wil- 
liam Terrill, to provide specialized fa- 
cilities and instructional techniques for 
the children. She tailored English, 
arithmetic, spelling, reading, etc., to 
meet the individual requirements of 
each child. 


Mrs. Reppe is a teacher of the ex- 
ceptional in the Menomonie, Wis., 
schools and Mr. Wrobel is a student 
of industrial education at Stout State 
College in Menomonie. 


-_ 
ae 


Mr. Wrobel working with a group of slow learners on a bookbinding project. 
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A Need for Industrial Arts 

In developing this program, the need 
was seen for an arts and crafts program 
in which the exceptional children could 
put to work their hands and minds in 
order to express themselves to their 
capacity. 

Fortunately, at that time, the possi- 
bility of sending college students from 
neighboring Stout’s educational psychol- 
ogy class to observe and help in this 
relatively new program was approved. 
With the help of one of these students, 
an industrial education major, appro- 
priate projects in industrial arts were 
organized and planned. 

The first consideration in broadening 
the typical classroom instruction of ex- 
ceptional children by addition of an 
appropriate program of arts and crafts 
was to determine which industriai arts 
projects, in terms of safety and some- 
what limited space and cost, would be 
best suited to such children. Results of 
a program of careful, co-operative ex- 
perimentation, consisted of the follow- 
ing craft areas: 

Leathercraft, being rather inexpensive 
to set up from the standpoint of tools, 
materials, and work area, was intro- 
duced first. Leather craft kits containing 
comparatively easy projects are pur- 
chased from manufacturers. In fact, 
some of the more able pupils develop 
their own patterns and projects. Em- 
bossing tools are purposely without 
sharp edges because of the safety fac- 
tor involved. Creation of belts, small 
handbags, wallets, and key cases pro- 
vides interest-holding, successful proj- 
ects which offer to even children of 
limited ability valuable manipulative 
experiences in embossing, stamping, 
tooling, and dyeing. 

Marbling is proving to be an easy, 
beneficial project for all members of 
the class. Through the use of varied 
inks and different types of papers, the 
children produce interesting patterns 
and designs in a wide spectrum of 
colors. Necessary equipment is printer’s 
ink, obtained at any printer’s supply 


Mrs. Reppe 
using posters 
and display 
boards as aids 
to illustrate 
stenciling 

tool safety. 


house, non-toxic paint thinner, any type 
of paper, and a wash pan or tub for 
the water and ink. The fact that no 
tools are necessary makes marbling an 
especially safe project. 

Wood burning, in kit form, requires 
little work space and has stimulated 
much enthusiasm. However, only one 
child at a time is allowed to use the 
electrically-heated engraving tools — and 
only under close supervision. During 
the Christmas season, each child made 
an engraved wall plaque for his or her 
parents. 

Stick printing is an aid in the teach- 
ing of color, harmony, rhythm of design, 
and expression. Although paper of any 
size can be used, larger sheets are more 
desirable for creation of over-all pat- 
terns. Printer’s ink, the same as that 
used for marbling, and a soft artgum 
eraser are the only essential equipment. 
Under close supervision, pupils first 
carve figures of birds, animals, stars, 
trees, cars, houses, etc., into one end of 
the eraser. Ink is then spread onto a 
flat surface with an ink brayer or 
small squeegee and the eraser is dabbed 
into the ink for hand stamping on pa- 
per. Several erasers and colors can be 
used at one time if the various inks 
are restricted to specific areas of the 
inking surface, The students have turned 
out some very interesting designs which 
have proved excellent as end sheets in 
bookbinding. 

Bookbinding was an activity seri- 
ously-questioned at first because of its 
complexity. However, after careful ex- 
periments, saddle stitching of light mag- 
azines was decided upon and has proved 
to be a very interesting, appropriate 
project. These exceptional children are 
instructed how to saddle stitch the 
soft-covered magazines and periodicals 
and to make memo pads, scratch pads, 
scrapbooks, and photo albums. Remov- 
ing of old stitching or staples and punch- 
ing of new holes are done by the 
teacher. Sewing, trimming, gluing, se- 
lecting colors of stock, and making end 
sheets are responsibilities of students. 

Necessary bookbinding equipment in- 


cludes a tinner’s awl for punching thread 
holes, a harness needle, heavy thread, 
wheat paste, cover material, a V-shaped 
trough, scissors, and a table-size paper 
cutter. Because of the initial invest- 
ment required for this activity area, it 
should perhaps be introduced last. The 
teacher must be aware, too, that close 
supervision is essential at all times. 

Basket weaving, also purchased in 
kit form, is a popular activity in which 
the whole class participates at one 
time. The same pan’ which was used for 
marbling is now used to soak the basket 
materials. Tools are not necessary, 
virtually eliminating the possibility of 
injury. The teacher sits at the head of 
the table and slowly -weaves a basket 
while the class follows easy directions 
and duplicates the teacher’s actions. 

Weaving, also purchased in kit form, 
has been attempted on a rather limited 
basis. With a class of 80 per cent boys, 
engendering enthusiasm or motivation 
for this activity has been rather diffi- 
cult. However, the girls have created in- 
teresting designs, as well as very useful 
and practical place mats, doilies, and 
hot pads. 

Graphic arts is employed very effec- 
tively in pastels, crayons, oils, water 
colors, and charcoal. Class interest is 
high in this area and children are en- 
couraged to create freely. 

Plaster of paris is a craft area which 
rates high with the exceptional class, 
although the activity itself is a bit 
messy. Students make their own molds, 
form fill them with the plaster of paris, 
then paint the figures and glaze them. 
Use of this material requires a good 
deal of preparation, work area, and time. 

Clay modeling is especially popular 
with the class, and some very interest- 
ing creations have resulted. This par- 
ticular arez has worked quite well for 
the children who are deeply disturbed 
because here they are allowed to “work 
out” any latent hostilities. 

Soap carving deserves mention be- 
cause it has proved successful as an 
emergency project for the slightly more 
able students who finish other projects 
in advance. Regular table knives, with 
the blades cut off about % in. from the 
handle and ground into different shapes, 
are used for carving. Inasmuch as soap 
doesn’t require a sharp cutting edge on 
a knife, a well-rounded tip is satisfac- 
tory. 

Audio-visual aids ‘have proved very 
effective for teaching these exceptional 
youngsters. Through the school library, 
lending agencies and private sources, 
appropriate films on arts and crafts, 
world travel, and industrial arts are 
readily available. And whenever the 
written or spoken word does not com- 
municate to the slow learner, audio- 
visual aids are an absolute necessity. 
Thus, instruction in proper handling of 
tools and materials has been greatly 
facilitated through films, displays, post- 
ers, blackboards, bulletin boards, and 
flannel display boards. In fact, the 
students are now being taught how to 
make their own uncomplicated audio- 
visual aids and to use them. 
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industrial arts and special education 


The physically handicapped: a discussion of the objectives of industrial 
arts for this group on grade and junior and senior high school levels. 


Industrial Arts for the 
Fnysically Handicapped 


R. V. ECHELBARGER 


The physically handicapped person 
can contribute effectively to society if 
given the chance. Just as normal healthy 
children have to discover what they 
can do best to compete in society, so 
do handicapped children. The main pur- 
pose of special education is to bring 
out all the potentials a person has — 


whether he is crippled by a birth de- 
fect, is incapacitated by an accident, or 
stricken with disease. An important pur- 
pose of our educational institutions is 
to help children discover their poten- 
tialities and develop them. This is ac- 
complished through the curriculum, 
which can be generally defined as a 


Below: an overall view cf the shop, illustrating the portable 
tool panel and various machines with their special equipment. 
Right: A fourth-grade student operates a drill press safely. 
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summation of all the experiences in 
which students are engaged under the 
direction of the school. 

At The Crippled Children’s School 
the following things have: to be con- 
sidered when setting up an industrial 
arts curriculum: 


1. All students attending this school 
must have mental ability within the normal 
range 

2. Students participating in the pro- 
gram will range from fourth grade through 
senior high school. 

3. The students are physically handi- 
capped and attend class in wheel chairs 
and on crutches. 

4. Students with severe handicaps are 
to be evaluated as to the extent of their 
physical abilities. 

5. A number of students will be going 
to college, therefore skills that will benefit 
them in college should be developed. 

6. Some students will go on to jobs 
after high school, therefore the program 
should be pre-vocational for these students. 

7. Some students, due to severe physical 
involvements, will never be able to com- 
pete in society, therefore a program to 
benefit these students must be available. 

8. Students with superior mental ability 
need the individual accelerated program. 

9. A number of students who border on 
the average intelligence are also in need 
of a specialized program. 

10. Students in this school are so phys- 
ically handicapped that they cannot attend 
public school. 


Objectives of the Program 

In grades four, five, and six there are 
severely handicapped as well as mildly 
involved students. The program at this 
level is introductory in that they are en- 
couraged to touch, feel, and work with 
various materials. Simple lectures are 
given concerning the kind of material, 


Mr. Echelbarger is a member of the 

industrial arts department of The 

Crippled Children’s School in James- 
town, North Dakota. 





what can be done with it, where it 
comes from, and how it is manufac- 
tured. An example of the level of learn- 
ing can be illustrated by the following 
experience in photography : 

The school’s Rollicord camera was 
set up and each student took the pho- 
tograph of another. The film was de- 
veloped, the contact prints made, and 
finally 5 by 7 in. enlargements were 
made. Each step was carefully and 
simply explained to each student. He 
heard the process described and actually 
saw the prints made. Then the students 
were asked to write a story about the 
experience. From these stories the 
teacher is able to evaluate the effective- 
ness of the learning experience. 

The students at this level are en- 
couraged to be inquisitive. In ceramics 
the children are encouraged to make 
different objects, to feel the clay, to 
transform this pliable material into an 
attractive looking candy dish or ash 
tray. One of the greatest rewards of 
working with handicapped students 
comes in the form of a look of pride 
on a child’s face when he takes his 
project home. These students who have 
to have help so often need the oppor- 
tunity to create and do something them- 
selves 


For Junior High Schools 

In junior high the objectives of the 
industrial arts program are followed as 
closely as possible. Emphasis is placed 
on knowledge, understanding, and ap- 
preciation. The program at this level is 
designed to provide information regard- 
ing industry and workers, to develop 


hobby interests, to afford practices in 
safe handling of tools and equipment, 
to give opportunity for co-operative 
effort in groups, to illustrate and vitalize 
academic subjects, and to allow students 
to become familiar with the tools and 


machines of the department. Again 
severely involved students attend class 
with those who have capable hands 
The curriculum at this level is divided 
into two programs. Each student is in- 
terviewed prior to the beginning of the 
school year to determine his physical 
handicap. Students with hands that are 
steady follow the standard industrial 
arts curriculum and can earn industrial 
arts credit. Those students who have 
unsteady hands or retain limited motion 


due to the effects of cerebral palsy or 
diseases such as polio follow a program 
of complete evaluation to determine just 
what their physical possibilities are. 
These students rotate through the vari- 
ous areas. Comments that may appear 
on their progress reports may state: 
John can drive a nail with a hammer; 
John can plug a cord into an overhead 
hanging drop cord, but uses his neck 
and chin to hold one cord; John has 
difficulty operating the portable belt 
sander due to the trigger type switch. 

Once the student is evaluated, he is 
encouraged to do most of his work in 
those areas where his interest is ideally 
high and he can operate the tools. 


On the High School Level 

By the time the individual student 
reaches high school, a fairly complete 
picture is formed of his physical abil- 
ities, his mental abilities, and his inter- 
ests. In high school, the curriculum 
should provide experiences that will be 
valuable to the student after he is 
graduated, whether he goes on to col- 
lege, gets a job, or returns to his home 
and the care of his parents. Most of 
the objectives of the industrial arts pro- 
gram can be realized by all students 
regardless of their handicap. 

A student who may be in a wheel 
chair or on crutches can compete with 
normal students in all areas of the in- 
dustrial arts program. If the operation 
requires one to stand to operate the 
machine, to bend to pick an object off 
the floor, or to reach over a bench for 
a tool—and the student’s handicap 
does not permit this movement — he de- 
signs equipment to help him. Examples 
of such devices are: stand-up tables or 
adjustable platforms or lowered benches 
and portable tool panels. 

Whenever possible machinery is low- 
ered to facilitate working from a chair. 
The scroll saw in the industrial arts de- 
partment has been lowered so a student 
can operate it from the sitting position. 
The theory behind this alteration is 
that a person who can stand can also 
sit, but a high machine can be operated 
only by a student who can stand 


The Differences 

The most significant difference a 
teacher would notice between teaching 
physically handicapped students and 


This student propels 
a: Stryker frame with 
small crutches and 
draws in the position 
shown. 


physically normal students is the class- 
room discipline. Physically handicapped 
students generally appear to have more 
initiative and interest in taking advan- 
tage of the education they are offered. 
This may be due in part to the indi- 
vidual attention given to each student 
or to the fact that most handicapped 
students recognize their disabilities and 
strive to overcome them if possible, or 
at least to live with them. Class size is 
necessarily kept small so that this in- 
dividual help can be given to each stu- 
dent. 

An example of the initiative and drive 
exhibited by handicapped students was 
demonstrated by a student we'll call 
Jim. Jim’s physical disability resulted 
from an automobile accident which 
severed vital nerve fibers in his spinal 
cord. He is paralyzed from the waist 
down and entered school after a period 
of convalescence. Part of his school day 
is spent on a device known as a Stryker 
frame, which enables him to lie on his 
stomach. Sometimes he can come to 
class in a wheel chair, but other times 
it is necessary to lie on his stomach 
for long periods of time, due to pressure 
sores. A small pair of crutches is used 
to propel the Stryker frame. In class he 
uses drawing equipment while in his 
Stryker frame and produces superior 
drawings. 

During the school year, he was fitted 
with leg braces which came up to his 
waist. On the first day he wore them, 
he put them on by himself, walked a 
short distance, and took them off. It 
took him about 20 minutes to put them 
on and the same amount of time to re- 
move them. He refused help from the 
physical therapist, stating that he should 
learn to do it by himself. The effort to 
place limp legs into complicated braces 
cost him a lot of sweat, pain, and en- 
ergy. This operation caused Jim to be 
30 minutes late to industrial arts class, 
which was clearly justified. When class 
was over, Jim made up the 30 minutes. 
without being asked, and stayed an- 
other 20 minutes to be sure he did his 
class work for the day. Initiative is 
helping to offset a handicap. 


In Summary 

An adequate curriculum for an in- 
dustrial arts department must provide 
for the needs of the students that par- 
ticipate whether they are physically 
sound or physically handicapped. A 
curriculum must vary from school to 
school as the needs of the individual 
students vary. 

As the society in which man lives is 
constantly changing and becomes in- 
creasingly complex, a curriculum must 
be flexible enough to keep pace. If this 
does not happen, our educational in- 
stitutions are not fulfilling their obliga- 
tions to society. 

Society must provide education for 
all students who can benefit whether 
they are physically handicapped or men- 
tally retarded. How well they are edu- 
cated is the resvonsibility of our schools. 
Every school should provide special edu- 
cation. 
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industrial arts and special education 
the fast learner: two approaches (enrichment and segregation) toward up- 


grading industrial arts to serve the needs of this very challenging group. 


An Industrial Arts 
Program for the Gifted 


CARL J. KNOLL 


How can you alter an industrial arts 
program to fit the widely varying intel- 
lectual capacities and interests of the 
classes entering your laboratory? This 
ability spread can best be illustrated by 
pointing out that one group has an av- 
erage mental age of seven point eight, 
while another is so intellectually su- 
perior that the class dolt boasts a 
120 1.Q. The intent here is to offer one 
program for general metalworking that 
will appeal to and motivate the gifted 
ninth-grade student. 


Approaches to the Problem 

When the author decided that his 
basic program was not specifically suited 
to these children, he sought advice from 
other experienced teachers of industrial 
arts and discovered that they attempted, 
for the most part, to handle the prob- 
lem in one or more of the following 
ways. 

Some felt that the basic program 
offered was satisfactory for youngsters 
of every conceivable degree of intellect 
and ability, thus making necessary no 
change other than one of quality. They 
expected that projects would be better 
and more intricately constructed, that 
quality would be improved by greater 
student participation in project design 
and planning, and that homework and 


Mr. Knoll is an instructor of wood- 
working at the Catonsville, Md., 
High School. 
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other outside preparation would also 
reflect greater merit. 

Others considered that children of 
superior intelligence do not necessarily 
evince great digital and manual dexterity 
and that they should not, therefore, be 
expected to produce projects of greater 
value than those constructed by boys 
of lesser intelligence. These instructors 
attempted to enrich their programs 
quantitatively by introducing more re- 
lated information, by giving more fre- 
quent homework assignments, and by 
requiring research papers, many of 
which were directly copied from the 
encyclopedia, a procedure of doubtful 
learning value. 

Still others offered these gifted chil- 
dren a combination of both quantita- 
tive and qualitative enrichment of the 
industrial arts program. 

While this is generally accepted prac- 
tice, it was felt that simply altering the 
existing course of study would not sat- 
isfactorily meet the needs and wants of 
gifted children. In each case, the 
changed program was based upon what 
the teacher assumed was good for the 
students and not upon what he defi- 
nitely had established as student in- 
terests and preferences. Thus, a‘ study, 
albeit an informal one, of student inter- 
ests was indicated. 


Course Content 

This was achieved by meetings with 
classroom teachers to determine student 
aptitudes and interest, with school li- 


brarians to discover what particular 
category of reading most appealed to 
the boys, and with the youngsters them- 
selves. Students were not told why they 
were being interviewed, but were ques- 
tioned casually as the author “chanced” 
to meet them in the cafeteria, in the 
library, and in the hallways. This is 
done because an honest reaction was 
desired, not one the students felt was 
expected of them. 

The results of these interviews were 
consistent. Although these boys were 
characterized by a wide range of inter- 
ests, they all were interested in science. 
Most of them talked science, played 
science, and read science. Doubtless, 
they also dreamed science. They also 
had a strong predilection for personal 
investigation of any subject of deep in- 
terest to them and thoroughly enjoyed 
working in co-operative groups. Thus, 
a program was decided upon that would 
offer an opportunity for research into 
the several fields of physical science, 
personal research, and group effort. 

The first such course of study uti- 
lized, “A Unit of Study into the History 
of Power,” required that the class com- 
pile a history of power, with operating 
models, tracing the subject from the 
inclined plane and pulley to the solar 
oven and the ram jet engine. Of course, 
one group of students cannot be ex- 
pected to cover this field comprehen- 
sively in 39 class periods, nor is any 
one student asked to survey any major 
area without help. The class was di- 
vided into committees, each of which is 
responsible for one phase of the study. 
Those phases of the subject not covered 
by students were taught by the instruc- 
tor. Each committee was under the di- 
rection of a chairman, who was re- 
sponsible for the direction of his group’s 
work, 


Basic Requirements 

The basic requirements of the course 
were few, but equally important and 
interrelated. Each student was expected 
to read as widely as possible in his se- 
lected area of research, for which he 
was given library time. He also had to 
write a report of his subject, complete 
in every respect, including a drawing 
done on graph paper. It can be expected 
that this report would consist of (1) 
the time and place of discovery of his 
particular invention; (2) a discussion of 
the scientific principle or principles in- 
volved; (3) an explanation of how the 
project was built and of how it works; 
(4) a description of what changes it has 
wrought in the world and how it has 
served society; (5) a brief biography 
of the inventor, or of one who has done 
important research in the field; (6) a 
list of present and future applications; 
(7) and a bibliography. 

The project itself should be an ac- 
tual working model, such as a solar 
furnace that actually cooks or a ram- 
jet engine capable of exerting a definite, 
measurable force. This project must, of 
course, be scientifically accurate and 
built in conformity with established sci- 


(Concluded on page 85) 





— Melpar, inc. 


Facets of the exciting, challenging, explosively expanding world of elec- 
tronics: (above) Melpar’s telemetry beacon superimposed on a precision 
checking instrument, one phase of the new needs for space-age electronics; 
(below) the wondrous Univac 1105. At the right are historical sidelights 
of electricity and electronics: (top) Benjamin Franklin's famous experiment 


with the kite; (middie) Thomas A. Edison listening to his phonograph; 
(bottom) the first dramatic presentation by television in 1928 in Schenectady’s 
General Electric plant. 


— Armour Research Foundation 
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profiles in 
industry 


> The first of a series of surveys of industries 
basic to vital phases of industrial education, 
here is a report on electronics — its history and 
present status with a capsule outline 


of skills involved in a single, large-scale project — 
to provide new insights for vitalizing teaching approaches 


Electronics 


R. A. MATTHEWS and R. J. WINTER 


Technical Publications Staff 


Meipar, Inc., Falls Church, Va. 


“Go to the ant and consider 
how to work’’—thus the philosopher 
commended one of the world’s smallest 
creatures as a modei of diligence. But 
smaller even than the ant, the tiny 
electron labors mightily to sustain what 
has become a basic industry rated fifth in 
line with steel, automobiles, aircraft, and 
chemicals. Stimulated by two world wars, 
our nation’s growing electronics indus- 
try has gained recognition through out- 
standing achievement and phenomenal 
expansion. Political tension — the pres- 
ent “cold war” — justifies indications of 
even greater expansion, for our national 
security depends upon electronics as an 
integral part of modern weapons and 
defense systems. 

Few companies’ products and experi- 
ence reflect every plane and angle of 
the electronics industry profile. And in 
this delineation Melpar, Incorporated — 
a subsidiary of Westinghouse Air Brake 
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Company — will concentrate mainly on 
its own specialty, military electronics. 
Even when so restricted, the outline will 
necessarily touch other aspects of a 
business that affects the lives of indi- 
viduals and the course of nations. Within 
its chosen field, however, Melpar’s ca- 
pabilities encompass almost the entire 
range of modern technology. Of course 
some of Melpar’s electronic products 
and techniques have non-military appli- 
cations; and many of our nation’s com- 
mercial and industrial products today 
are the direct result of original work in 
the military field. 


HISTORY OF ELECTRONICS 


The first half of the twentieth-century 
witnessed the growing to maturity of a 
new industry. Electronics originally 
meant only radio communication; today 
its scope embraces numerous functions. 
By definition, electronics is that branch 


ot physics which deals with the emis- 
sion, behavior, and effects of electrons. 
In the broadest connotation it covers 
practically all of electrical technology 
from operation of the simplest crystal 
receiver to automated machinery and 
the guidance of missiles. Electronic ac- 
complishments, to name a few, have 
aided the building of a better world by 
enabling the performance of such func- 
tions as examining the germ structure 
of bacteria, seeing through fog and 
darkness, increasing business accounting 
efficiency, and communicating between 
any two points on earth. 


Early Discoveries 

The development of radio communi- 
cation is the result of contributions by 
many scientists through diligent re- 
search and experimentation. Many of 
these discoveries occurred in the latter 
part of the nineteenth-century. James 
Clerk Maxwell, a Scottish physicist, pro- 
posed the following basic theories in 
1865: (1) light waves are electromag- 
netic in character; (2) a charge of 
electricity moving through space con- 
stitutes an electric current as well as 
does a charge moving in the wires of 
an electric circuit; and (3) a magnet 
moving in space generates an eiectro- 
motive force in the space around it. 
Heinrich Hertz, a German physicist, 
proved by experiments in 1888 that 
Maxwell’s hypotheses were true. Hertz’s 
studies revealed the behavior, wave- 
lengths, and character of electric waves. 

Guglielmo Marconi, an Italian en- 
gineer, invented the aerial (now re- 
ferred to as “antenna”) in 1895 and 
accomplished his first successful trans- 
mission in the following year, thus in- 
troducing wireless telegraphy. The ear- 
liest transmitters employed a spark-gap 
to create the radio frequency energy 
inductively coupled to the tuned an- 
tenna. These principles were discovered 
by Sir Oliver Lodge, an English phys- 
icist. In a later system of transmission, 
electric arcs or alternators generated 
“continuous” rather than damped waves. 
Receivers at that time used the coherer 
and the crystal detector. 

The advent of radio was due largely 
to the introduction and development of 
the vacuum tube. The first vacuum 
tubes were used in_ transcontinental 
wired telephone systems in 1912. Im- 
provements enabled the Bell System to 
transmit voice messages by wireless tele- 
phone from Washington to Paris and 
from Washington to Hawaii in 1915. 
Radio stations began experimental 
broadcasting before 1920, and in 1920 
station KDKA of Pittsburgh was the 
first to begin regularly scheduled pro- 
grams. 


The Vacuum Tube 

An in‘**resting story in itself, develop- 
ment of the vacuum tube resulted from 
a series of overlapping events: Thomas 
Edison produced a working incandescent 
lamp. Sir J. J. Thomson, English phys- 
icist, discovered the electron. Sir J. A. 
Fleming, an English electrical engineer, 
invented a two-element vacuum tube 


55 





rectifier or detector for converting alter- 
nating current to direct current, a 
highly important achievement. The two- 
element detector became a voltage am- 
plifier when Dr. Lee DeForest incor- 
porated a third electrode called a “grid.” 
Further study and experimentation by 
numerous scientists provided additional 
improvements leading to the modern 
vacuum tube. 


Circuits 

During the years advances were being 
made in the development of the vacuum 
tube, improvements were also being 
made in circuits of receivers and trans- 
mitters. A regenerative or “self-hetero- 
dyning” circuit was patented in 1914 
by Major E. H. Armstrong, followed by 
his invention of the superheterodyne 
receiver in 1917. A “neutralized,” tuned 
radio-frequency amplifier was developed 
in 1924 by L. A. Hazeltine. Far in ad- 
vance of his time, Major Armstrong 
also invented a process or technique 
known as “frequency modulation” which 
greatly reduced the annoyance of static. 
Other circuit innovations or improve- 
ments were made by Hartley, Colpitts, 
Meissner, and Heising. 


Military Accomplishments 

The military services have always 
been in the forefront of new develop- 
ments in electronics. The U. S. Army 
Signal Corps, for example, pioneered in 
spark-gap transmission; and in 1899 
radioed experimentally across New York 
harbor. By 1908 the Signal Corps had 
23 stations in the U. S. and various 
parts of the world. Their spark-gap sets 
ranged in power from 750 watts to 10 
kilowatts! Military communication was 
taking on its 20-century characteristics 

Army acceptance of their first air- 
craft in 1908 helped set the stage for 
air-to-ground communication. Airborne 
transmitting was first accomplished by 
the Signal Corps in 1912 at Fort Riley, 
Kansas, and airborne receiving over 
Corregidor in 1914. Participation of the 
United States in World War I was not 
of sufficient duration to develop combat 
communications comparable to those of 
France or Great Britain. From our na- 
tion’s research many types of ground 
and airborne radio equipment emerged, 
but too late to be used in the war. Our 
aviators flew French planes; their radio 
apparatus was supplied by the French. 
American spark-type radio sets were 
used to some extent, however, for fixed 
and mobile intelligence work. Perhaps 
the most important aspect of this 
period was the consolidation of scien- 
tific research efforts. 

Following the Armistice, drastically 
reduced military budgets brought many 
laboratory projects to a halt. A few 
research projects continued at the Sienal 
Corps Radio Laboratories at Camp 
Alfred Vail, Little Silver, N. J. (now 
known as Fort Monmouth); at the 
Bureau of Standards in Washineton: 
and at Navy research facilities. Around 
the year 1922 airborne radio beean to 
achieve real importance as a distinct 
branch of electronics. Airborne equip- 
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ment was being developed for commu- 
nications, navigation and meteorology. 

Unfortunately, patent difficulties 
plagued commercial use of Major Arm- 
strong’s superheterodyne circuit during 
the 1920's. In 1931, however, some of 
the disputed patents expired; and com- 
mercial companies competed to produce 
the new superheterodyne sets. In 1933 
the Signal Corps Radio Laboratories 
released the design of a superheterodyne 
receiver, called the BC-189, which was 
the first of its kind especially designed 
to meet military objectives. 

During the early 1930’s, significant 
progress was also being made in air 
navigation equipment: the radio range 
receiver, radio compass, and an instru- 
ment-landing system which was later 
supplemented by Ground-Controlled Ap- 
proach equipment. Another important 
development which followed in the !ate 
1930’s was a radio instrument for trans- 
mitting weather data from a balloon for 
meteorological research. Called a radio- 
meteorograph then, it is now referred 
to as a radiosonde. 


Detection and Ranging 


Military requirements for detection 
devices led to many avenues of investi- 
gation; means were sought to detect 
approaching ships and aircraft. Many 
mediums were studied in the 1920's 
and ’30’s — sound, heat or infrared rays, 
ultraviolet rays, short wave, and micro- 
wave radio. Sound detection equipment 
was built for aircraft warning; and un- 
derwater sound detection (now called 
Sonar) was also achieved in the mid- 
thirties 

One interesting advance was a sort 
of “ear radar” used on the French liner 
“Normandie.” Ultrahigh-frequency radio 
waves (15 centimeter) were transmitted 
in a 45 degree arc in front of the bow; 
waves reflected off an object a dozen 
miles away were picked up by a sensi- 
tive receiver and made audible. 

In the early 1930’s many govern- 
ments sponsored concentrated efforts in 
the area of electronics then called 
“Radio Position Finding” but which 
later came to be known as “Radar.” 
meaning RAdio Detection And Ranging. 
The principle of pulse ranging was first 
employed in 1925 by Gregory Breit 
and Merle A. Tuve, of the Carnegie 
Institution in Washington, D. C., to 
measure the height of the ionosphere. 
The idea of using this technique for the 
detection of aircraft and ships was not 
novel. Various individuals undertook it 
independentlv and concurrently in Amer- 
ica, England, France, and Germany 
about ten years after the original work 
of Breit and Tuve. 

The research agencies of the U. S. 
Army and Navy had experimented for 
many years in this field. A few of the 
earliest successes are listed here as illus- 
trations. Early in 1939, a radar set. 
identified as CXAM. was desiened and 
built at the Naval Research Laboratory 
and thoroughly tested at sea on the 
“U.S. S. New York” during battle ma- 
neuvers. The success of these tests re- 
sulted in the award of the first contract 


for the commercial manufacture of 
radar equipment. 

In November, 1938, radar position- 
finding equipment, the SCR-268, for the 
control of anti-aircraft guns and search- 
lights, was designed and built by the 
Signal Corps Laboratories of the Army 
and tested extensively by the Coast 
Artillery Board. And in November, 
1939, an Army long-range aircraft de- 
tection set, the SCR-270, was demon- 
strated by the Signal Corps Laboratories 
and was subsequently produced in quan- 
tity for use by the Air Corps. 

British radar was developed at about 
the same time but its application pro- 
ceeded at a faster pace under the im- 
mediate threat to England. A plan for 
the detection of aircraft by the pulse 
method, worked out by Sir Robert 
Watson-Watt, a Scottish physicist, re- 
sulted in the first experimental system 
of this type being set up in the Spring 
of 1935. By 1939, a chain of radar 
stations had been established along the 
channel and the North Sea coasts. The 
British also concentrated on airborne 
radar, successfully demonstrating an ex- 
perimental set for detecting surface 
vessels by patrol aircraft in September, 
1938. 

The British led in the effort to de- 
velop a microwave generator which 
could give pulse power adequate for 
radar use, allowing antennas to be made 
small enough to carry in an airplane. 
By early 1940, they developed a prac- 
tical multicavity magnetron which pro- 
duced about ten kilowatts of pulse 
power, and the history of modern radar 
had begun. 

Meanwhile, radar developments in 
Germany had also been progressing 
rapidly. Germany had about 100 early- 
warning stations scanning the approaches 
to their defenses, and had a gun-laying 
radar —the Wuerzburg — ready to go 
into production. 

The technical achievement repre- 
sented by the wartime development of 
radar seems very nearly unparalleled. 
Radar in itself, however, was not the 
“be all and end all” of electronics; 
other developments of equal importance 
employed radar techniques only as tools 
—or not at all, as in communication. 


Communications 


During the years preceding the war, 
medium-frequency, high-power trans- 
mitters like the Army SCR-140 tended 
to replace the original long-wave sets, 
and in turn gave way to high-frequency, 
low-power equipment. This followed a 
trend established by the Navy and am- 
ateur radio operators. Often self-trained. 
the amateur operator cannot be ignored 
as a contributor to the advancement of 
radio. The nearly 200,000 licensed am- 
ateurs in this country represent the 
“staff” of a huge informal laboratory. 
Together with nonoperating electronics 
experimenters, their expenditures for 
equipment easily run into several mil- 
lion dollars per year. And these informal 
researchers quickly learned two advan- 
tages of using the higher frequencies: 
more distance with less power; and 
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reduced size of equipment. Both ad- 
vantages were: appreciated by the mili- 
tary in the second world war. 


World War Il Electronic Progress 

World War II presents a confusing 
picture of intense effort channeled in a 
dozen directions — some of them cross- 
ing or paralleling. Factories produced 
fantastic quantities of war material 
without too much regard for cost. Of 
the electronic equipment manufactured, 
this much is known for certain: 


1. Radar went to sea on ships of all 
sizes, flew in bomber and interceptor air- 
craft, or was moved from place to place 
on trucks 

2. Sonar, on surface craft, “looked” and 
listened for submarines — which also car- 
ried sonar gear. 

3. Radio went everywhere, and in all 
sizes. The “walkie-talkie” hand-portable set 
captured the imagination . . . and improved 
the fighting ability of ground troops. An- 
other less-publicized item was the IFF 
transponder, an automatic device in air- 
craft which identified an airplane as friend 
or foe to operators of search radar: 

4. Signal analysis equipment accompa- 
nied land, sea, and air forces to scout the 
enemy's position and the nature of his 
electronic defenses. As a follow-up, elec- 
tronic countermeasures helped reduce the 
effectiveness of the enemy’s detection and 
communication devices. 


A prime example of the wartime 
growth of the electronics industry is 
illustrated by the production of radar 
equipment. The expansion of radar pro- 
duction facilities which scarcely existed 
before 1940 is indicated by the fact that 
by the end of June, 1945, approximately 
$2,700,000,000 worth of radar equipment 
had been delivered to the Army and the 
Navy. At the end of the war, radar 
equipment was being produced at a rate 
of more than $100,000,000 worth per 
month 

So much equipment was produced 
that some still appears on the post-war 
market as surplus —equipment made 
obsolete by the almost constant advance 
of cold-war science. 


Post-War Developments 

With the close of World War II the 
burgeoning electronics industry turned a 
greater portion of its energies to com- 
mercial development and production 
The uses of radar in a peaceful world 
were just beginning to be worked out 
in 1946. Frequency modulation or FM 
joined the advertiser's lexicon as a 
synonym for static-free, high-fidelity 
home radio reception. Shortly following, 
another lusty infant — television — be- 
gan to clamor for adoption as every- 
body’s child: initials, TV. Large-scale 
scheduled commercial “telecasts” begin- 
ning about 1946 signaled the introduc- 
tion of television sets into American 
homes. But television was not new in 
the truest sense of the word. Standards 
adopted in 1937 still apply in 1960; 
and pre-war experimental transmissions 
had proved the feasibility of design. 
Why, then, did TV wait so long to ap- 
pear on the market? 
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Melpar, Incorporated, As a Typical 
Electronics Plant 


Carefully qualifying the word “typical,” Melpar represents other government 
(military) electronics contractors by virtue of its diversiied interests. Creative 
research and development accent the demonstrated ability of Melpar to design 
and produce electronic components, equipment, and systems. Extensive experi- 
ence and technologies have accrued from exploration and application of the 
sciences associated with communication, reconnaissance, .ountermeasures, data 
processing, materials utilization, and training devices. Few electronic endeavors 
are completely foreign to this progressive firm. 

A multi-plant subsidiary of Westinghouse Air Brake Company, Melpar covers 
nearly a million square feet of floor space in northern Virginia (Falls Church), 
Massachusetts (Watertown), and in Arizona (Tucson). Sound financial plan- 
ning has characterized Melpar growth since establishment of the corporation 
in 1945. Headed by the executive management team, feur operating divisions 
perform specialized corporate functions, supported by administrative and serv- 
ice departments. Executive offices occupy part of a modern plant in Fairfax 
County, Va., on the perimeter of Washington, D. C. 

Recent figures put the employment level near 4800 — approximately the 
number of wage earners in a town of 12,000 population. Professional personnel 
include about 1100 engineers, physicists, chemists, aerodynamicists, and mathe- 
maticians. A separate incomplete listing illustrates the wide range of technical 
and nontechnical skills which support Melpar’s activities. 

Employees are urged to take advantage of a tuition reimbursement plan 
applicable to job-related education. Local universities and accredited schools 
offer night classes in technical and scientific subjects taught both on campus 
and in the Melpar plant. Employees taking approved correspondence courses 
may also qualify for tuition reimbursement. 

Operating in co-ordinated programs, the four divisions produce a variety 
of end products and services: flight simulators, dynamic testers, reconnaissance 
and data handling systems, countermeasures and counter-countermeasures de- 
vices, etc. Elements for or related to missiles and space vehicles include antennas, 
fuses, radar beacons, communications, and navigation equipment. Melpar also 
supplies technical publications, and intangibles such as studies related to opti- 
mum equipment utilization, air navigation requirements, missile re-entry prob 
lems, and the human factors in a man-machine environment. 

Melpar’s basic research falls within the scope of the applied science division 
located in Watertown, Mass. Here advanced studies and experimentation 
evolve new system concepts, and project new applications of theory and 
technology. The engineering and production divisions constitute the largest 
industrial organization in the metropolitan Washington area. Within the en- 
gineering division model shops and laboratories, skilled technicians create 
prototype hardware and components. Manufacturing planners schedule quantity 
items through the facilities of the production division. At Tucson, Arizona, an 
extension of the engineering division provides Melpar support to military 
electronics activities in the Southwest. 

Directed from the field service division headquarters in Virginia, field service 
engineers furnish world-wide installation, operating, and maintenance assistance 
to users of Melpar-built equipment. As a case in point, delivery of electronic 
flight simulators has been followed by field engineer-conducted formal training 
courses. 











With our nation’s resources pledged 
first to war preparedness, followed by 
all-out war production, military require- 
ments severely taxed limited supplies of 
copper, steel, and tin. Those same mili- 
tary requirements, however, called forth 
Government-furnished capital necessary 
to develop and refine the mechanics of 
radar —technical details which bor- 
rowed much from television design. 
Thus military expenditures delayed, 
then accelerated, commercial television 
by establishing reliable sources of sup- 
ply and securing the benefits obtainable 
from mass production. 

Financed in part by Government 
money, electronics took on a new ap- 
pearance during the war years. Micro- 
wave components began to resemble 
plumbing rather than conventional radio. 
Long-wire antennas gave way to vertical 
whips, dishpan-type reflectors, or con- 
trivances resembling a fireman’s pompier 
ladder. Perhaps most important to po- 
tential TV customers, the cathode-ray 
“picture tube” went up in size, down 
in cost 

By contrast with television, little 
public attention focused on the electron 
microscope in 1947 and 1948 even 
though its magnifying power had reached 
300,000 diameters. The pipe-and-slippers 
newspaper reader more likely grunted 
his satisfaction that “someone was sup- 
plying airplanes” with better radio aids 
to navigation and air traffic control. 

Those nameless “someones,” however, 
were already casting the shadow of 
coming events. Consider these samplings 
from Electronics magazine for 1948 and 
1949: 


1. Design information on the use of two 
speakers for high- and low-note sound 
reproduction. 

2. A test instrument for determining the 
characteristics of transistors “now becom- 
ing available from manufacturers.” 

3. Elements of analog computers de- 
scribed in a basic paper. Without fanfare, 
these singular items helped evidence some 
trends noted during the next decade. 


PRESENT-DAY ELECTRONICS 
INDUSTRY 

Today, ten years later, multi-speaker 
sound systems in home phonographs 
reproduce the full range and fidelity of 
fine recorded music. The “hi-fi” set 
competes with television for family 
attention. 

Transistors initially promised to re- 
place vacuum tubes—a_near-sighted 
objective in the long run. Shrugging off 
the role of substitute, the transistor took 
on its own identity: demanded a full 
complement of components specifically 
designed for transistor applications. Of 
particular importance today, transistor 
circuits conserve space and weight, and 
increase the maintainability of electronic 
data processors and computers. 

Analog computers represent one type 
of electronic “brain” developed to as- 
sist in the solution of complex equations. 
Because of their expense and rather 
specific function, electronic computers 
do not yet appear in every business 
office. In military and commercial pur- 
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suits, however, various types of com- 
puters affect an increasing number of 
lives directly or indirectly. They de- 
termine the selling price of potatoes, 
estimate business conditions, tabulate 
payrolls, and plot intercept courses for 
defensive aircraft. In its breadth of 
application to society, perhaps the com- 
puter is the one item which best rep- 
resents the scope of the electronics 
industry. 

The U. S. electronics industry today 
is highly complex and diversified. Its 
varied activities, however, can be di- 
vided into four major product groups: 
military electronics; consumer electron- 
ics; industrial electronics; and replace- 
ment parts. Another aspect of the 
industry is the import and export of 
electronic equipment, but, for the pur- 
poses of this survey, will not be treated 
because of its indirect relationship. 


Military Electronics 

The most important group in terms 
of national defense and in terms of sales 
volume is that of military electronics. 
It might also be termed government 
electronics since the United States gov- 
ernment is by far the largest purchaser 
of electronics products and services. In 
1959, sales to the government amounted 
to over 58 per cent of all electronics 
sales. This percentage includes the sum 
of sales to all branches of the armed 
forces and agencies of the government. 

The military electronics field can be 
divided into the following areas of 
activity to give an indication of the 
scope covered: (1) research, develop- 
ment, test, and evaluation; (2) opera- 
tion and maintenance; and (3) produc- 
tion. The first area represents work 
done in developing equipment not yet 
in quantity production, whereas the 
second covers work performed on manu- 
factured equipment installed in the field. 

Electronic equipment produced jor 
the military services includes every 
conceivable type of device. Examples 
of the major categories are communica- 
tions, radar, television, navigation aids, 
computers, telemetering equipment, elec- 
tronic countermeasures, ground support 
equipment, guidance and control of mis- 
siles and space vehicles, fire control sys- 
tems, and flight simulators. All of the 
equipment in these various categories 
are used to some degree in the opera- 
tion of the weapons and vehicles of the 
army, air force, navy, marine corps, 
and coast guard. The largest percentage 
of equipment in 1959 was procured for 
use in aircraft, followed — in decreasing 
order — by missiles, communication sys- 
tems, ships, and combat vehicles. It is 
predicted that after 1960 the expendi- 
ture for missile electronics will exceed 
that for aircraft electronics. 

The armed services are becoming 
increasingly dependent on electronic 
techniques and equipment; with the ex- 
pected rising defense budgets, the mili- 
tary electronics business will grow for 
many years to come. Other government 
agencies using substantial amounts of 
electronic equipment are the National 
Aeronautics and Space Administration 
and the Federal Aviation Agency. 


Consumer Electronics 

The oldest segment of the electronics 
industry, consumer electronics, experi- 
enced a major boom in 1959 as shown 
by a 21 per cent gain in sales over 
1958. Black and white television sets 
accounted for the largest portion of the 
total output with color TV occupying a 
minor part of the total. Gains have 
been reported in the purchase of home 
radios. The output of phonographs, in- 
cluding hi-fi and stereo, has also in- 
creased. Other items in the consumer 
category include tape recorders, elec- 
tronic organs and miscellaneous devices, 
such as garage door openers, toys, and 
automobile headlight dimmers. 


Industrial Electronics 

A segment of the industry which has 
tremendous growth possibilities is that 
of industrial electronics whose sales in 
1959 increased 14 per cent over 1958:' 
A number of factors, such as increasing 
research and development, moderniza- 
tion of plants, and reducing production 
costs to meet foreign competition, all 
tend to indicate greater use of electronic 
equipment by industry. 

The largest portion of total produc- 
tion in this industrial category occurred 
in electronic data processing equipment, 
also called electronic accounting ma- 
chines. Test and measuring instruments, 
closely related to research and develop- 
ment spending, are second in importance 
in this category. Other products in this 
field are industrial controls, air and 
marine navigation, microwave communi- 
cation, broadcasting, land-mobile com- 
munications, commercial sound, medical 
electronics, tape recorders, nuclear elec- 
tronics, theater television, traffic con- 
trols, and electronic heating. 


Replacement Parts 

An important fraction of the elec- 
tronics business is replacement parts 
which includes receiving tubes, picture 
tubes, and other components. This cate- 
gory of business continued to expand 
in 1959 by 6 per cent over 1958. An 
ominous trend in the replacement parts 
business, however, is the increase of 
transistorization which could eventually 
reduce consumer use of replacement 
parts. 

The production of vacuum tubes, in- 
cluding power and special purpose tubes, 
increased appreciably in 1959. Military 
demand for microwave tubes, especially 
klystrons and traveling wave tubes, is a 
big factor. Semiconductor output has 
increased appreciably and is expected to 
grow even more in the future. The in- 
creased production of transistors and 
semiconductors reflects a trend toward 
transistorization of electronic consumer 
and industrial equipment plus increased 
specifying of transistor components in 
military equipment contracts. 


TYPICAL RESEARCH, DEVELOPMENT 


AND PRODUCTION 


A Melpar flight simulator, while illus- 
trating only one facet of military elec- 
tronics, at once reflects the comprehen- 


(Continued on page 66) 
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“Built-in Extras” make 


DURO POWER TOOLS 


the most desired line in schools everywhere! 


Scroll Saws Jointers = Sanders Band Saws 





Drill Presses 











@ extra work areas @ extra capacities 
@ extra safety features @ extra ruggedness 


Progressive school administrators are equipping their vocational workshops 
with Duro Power Tools. The reasons for this preference are many and varied — 
but it can be boiled down to three simple words-—“more for less”! You need 
just glance at a Duro unit to see the many extras you get at no extra cost! Here 
are just a few: Circular Saws have larger tables, greater depth of cut at 45° and 
90°, added work space... PLUS... Drill Presses with more capacity and stroke 
feed, a built-in light and switch... PLUS... Lathes offer 2” greater swing over 
bed, handwheels for tail stock and tool rest holder... PLUS... Band Saws, too, 
have 2” more capacity under foot, 104” blade, table extensions and light attach- 
ment... PLUS:.. Belt and Disc Sanders with miter gauge included, quick belt 
release, extra large platen size... PLUS... 

These extras are only a few of the many found on the entire Duro line. . . 
extras not found on other nationally advertised power tools. 

There are many other advantages in owning Duro too—you get advanced 
design, lifetime ruggedness, precision accuracy, high operating efficiency and 
practically no maintenance cost. If you're looking for value and utility in power 
tools, choose DURO— it’s your best bet! 


GET THIS FREE CATALOG 


sanders, routers, shapers and a full line of accessories. You'll get a closer 


Write today for your copy of the big Duro catalog showing the complete 
look at the many “built-in” extras that make this line “second to none.” 


line of Duro circular saws, drill presses, band saws, lathes, scroll saws, 


DURO Metal Products Co. 


2684 N. KILDARE AVENUE + CHICAGO 39, ILLINOIS 
The World's Largest Manufacturers of Power and Hand Tools (Duro-Chrome ) 
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VOC-ED IN THE YEARS 
AHEAD 


(Concluded from page 30) 


co-operative effort to ameliorate the 
situations reported in many cities. 


Re-educating Workers 

As the character of jobs in industry 
continues to change new and different 
manpower requirements continue to 
challenge employers and the schools. 
It is a waste of human resources in 
time of need as well as immeasurable 
personal tragedy when there con- 


tinues to be permanent displacement 
of skilled workers whose jobs are lost 
because of great scientific and tech- 
nical advances. Programs will un- 
doubtedly be developed for the re- 
training of such persons to re-enter 
the labor force. Others will provide 
new learning opportunities for skilled 
craftsmen who desire a change of 
occupation to a type of work requir 
ing higher skills and knowledge. 
Greater attention will be paid to 
the organization and level of related 
instruction for apprentices thus to 
enable them to prepare themselves 


PRINTING PRESSES 
for Large and Small Graphic Arts Departments 


Chandier & Price Printing Presses are de- 
signed primarily for commercial use. That is 
why they have such wide acceptance in 
school graphic arts departments. With 
C & P presses, you con teach all of the 
fundamentals of press operations exactly 


C&P NEW MODEL-N 


as they apply to commercial practice. 
Stondardize on C & P presses. You will have 
equipment for teaching makeready, form 
make-up, roller and platen adjustment, 
feeding methods and all basic printing 
practices. 


Hand-fed Platen Presses, 8x 12, 10x15, 12x18 


For practically any school printing department the 
C & P NEW Model-N hand-fed press is basic equipment. 
Model-N is fully equipped with no extras to buy. When 
delivered, it is ready to be put into operation as soon 
as the electrical connections are made. Completely 
enclosed, the front panel extends from delivery board 
to the floor. The drive gear has a new style gear guard; 
the heavy masonite flywheel guard is bolted to the 
flywheel. A foot brake is attached to the press and all 
controls ore placed at the front, in full view and con- 
venient command of the operator. Platen guard and 


floor pan are standard equipment. 


CHANDLER & PRICE PILOT PRESS 


Every school print shop should be equipped with one or 
more Pilot Presses—ideal for beginner printing instruction. 
The platen size of 6%” x 10” handles small practice 
forms with excellent printing results. A small ink fountain 
may be added as extra equipment. 


CRAFTSMAN AUTOMATIC PRESS 


10x15 12x18 


adequately for jobs which have been 
affected by advancing technology. 
These and other developments will 
call for the development of new and 
specialized extension-type courses for 
older youth and adults in increasing 
numbers. More and more of these 
courses will be taught by instructors 
who are regularly employed else- 
where who will offer their after-work 
hours to the schools. Rarely will 
these teachers have had any prepa- 
ration or experience in shop, labora- 
tory, or classroom teaching. To insure 
the most effective instruction there 
will be improved formal teacher- 
training programs which are adapted 
to this class of teacher personnel, as, 
for example, courses offered by corre- 
spondence, concentrated pre-employ- 
ment teacher education conducted at 
the expense of the employing agency, 
and more institutional itinerant in- 
service teacher improvement on a 
planned basis. 

In some situations where occupa- 
tional practices are changing con- 
stantly, particularly in the fields of 
industry and agriculture, the need 
for improving the technical compe- 
tence of teachers will be acute. Ar- 
rangements which permit teachers to 
assemble at established centers for 
intensive refresher courses will do 
much to bring up-to-date instruction 
to students in the less populated 
centers. 


V-E for World Superiority 

The great struggle for superiority 
among countries and the universal de- 
sire for peace will continue to exist. 
The United States has been undis- 
puted leader in production of goods 
and services for its people and they 
enjoy the highest standard of living 
in the world. Other nations are now 
challenging this superiority. This will 
require of us a great productive effort. 
This demands the best of education 
and training for every person. Voca- 
tional education undoubtedly will 
play a large part in bringing about 
this desirable end. 


As in 1914 it can be said today 


This side-delivery, automatic press is especially 
suited to larger vocational schools where more 
use is necessary and more extensive instruction is 
practiced. The dual hand-wheel impression con- 
trol enhances the teaching of proper makeready 
as required on automatically fed presses. An 
automatic stop is available as extra equipment, 
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that, “While many different kinds 
and grades of vocational education 
will always be required, the kind 
most regularly demanded at the pres- 
ent time is that which will prepare 
workers for the more common occu- 
pations in which the great mass of 
our people find useful employment.” 
To do this effectively educators will 
take cognizance of the changes which 
have occurred affecting work and the 
preparation for work, and redirect 
their effort to promote and further 
develop vocational education so as to 
serve greater numbers of people more 
adequately. 
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What You Should Know About 
Shop Teacher Liability 


DENIS J. KIGIN 


>» Growing settlements from teacher negligence 
demand an awareness by stop teachers of 
the consequences of liability suits. 


> This review of the nature and extent of shop 
teacher liability analyzes the rights of the pupil, 
district, and teacher . . . and considers the 
causes and remedies of pupil accidents. 


One bright sunny morning not too long ago an industrial 
arts student in a midwest high school was diligently turn- 
ing a bowl on a wood turning lathe. He could have been 
any one of a thousand youngsters performing the same 
operation in any part of the country. As it was, this par- 
ticular student was soon to become a statistic. The lathe 
tool hit an imperfection in the wood, throwing the handle 
into the boy’s abdomen. There was no bloody wound, not 
even a puncture. He was taken to the hospital and six 
days later was dead. The pain in his abdomen had de- 
veloped into paralysis of the intestines. The date: April 24, 
1959. 

An isolated incident? Hardly! The National Reporter 
System contains many cases that have started out just as 
this one did — and there are countless others which are 
not on record nor were ever litigated. 


It is important that teachers be made aware of these 
facts, not only in consideration of the physical well- 
being of their pupils, but also because of the grave 
consequences which may stem directly or indirectly 
from an accident. In addition, teachers should be 
cognizant of the circumstances under which liability 
suits have been filed and the legal framework which 
governs a teacher’s responsibilities. 


Analyzing the Problem 

There is growing speculation among public school teach- 
ers in general and among shop teachers in particular with 
regard to possible liability for pupil accidents. A suit was 
filed April 8, 1960, against the Phoenix, Ariz., School 
District and the board of education in the amount of 
$100,000 for an accident which had occurred in a high 
school chemistry lab on March 25, 1958. In the complaint, 
the plaintiff charged that the teacher, as a representative 
of the school district, was negligent in assigning him to 
clean test tubes under unsafe conditions. An explosion re- 
sulted, permanently scarring and disfiguring the plaintiff. 

The amount of this suit is not exorbitant when compared 
with others of a like nature. In a well-publicized case in 
California, an injured high school football player brought 
suit against, and obtained judgment from, the school dis- 
trict in the amount of $325,000, which was later reduced 
to $118,196. 


‘Welch v. Dunsmuir Joint Uuion School District, 326 P. (2d) 663 


Dr. Kigin is assistant professor of industrial education at 
Arizona State University, Tempe. 


What implications do these facts have for shop teach- 
ers in the public schools of our nation? What can be 
done to prevent a public school teacher from being 
sued for a like amount? 


In order to analyze this problem more intelligently, it 
should be viewed from three main aspects. These include: 
the rights of the pupil and his parents or guardian; the 
rights and responsibility of the school district, and the 
rights and responsibility of the respective teacher. 

Teachers and administrators are not always aware of 
what their legal responsibilities are, although it is com- 
mon knowledge that responsibility to the pupils is shared 
by the teacher and the school. The legal status of teachers 
is not always clear, and, in fact, is often clouded in ob- 
scurity by false notions and hearsay. 

In ascertaining the nature and extent of shop teacher 
liability, the rights of the pupil and his parents or guard- 
ian, and the rights and responsibility of the school district 
will be briefly reviewed — primarily to establish the posi- 
tion of the individual teacher. The relative position the 
shop teacher occupies with regard to liability will be ex- 
plored from several angles. 


The Pupil 

The children of most states are required by law to at- 
tend school between the ages of eight and sixteen, and are 
obligated to abide by the rules and regulations of a given 
school. However, it should not be presumed that these 
children voluntarily subject themselves to hazards. Ex- 
panding programs of a technical nature, in which pupils 
are permitted, or required, to operate potentially dangerous 
machinery, are bound to increase the hazards to the pupils 
and to increase the chances of liability of those responsible 
for them. 

It is not practical to shield children so completely that 
educational activity programs are curtailed, nor is it pos- 
sible to make the educational actiyity programs absolutely 
free from accidents. It is practical, however, to make 
school life free from unnecessary harm to children. 

Although contributory negligence on the part of the 
victim is a defense to the charge of the plaintiff or party 
suing, and usually bars recovery unless the plaintiff's con- 
duct did not expose him to any foreseeable risk of the 
particular injury caused by the defendant’s negligence — it 
is complicated by the realization that minors are not held 
to the same degree of care that is expected of adults. 
Minors may be held only to that degree of care which 
would be determined as standard for average children of 
their own age. 

The size or magnitude of the risk is an important matter, 
for when a pupil assumes some risk in a school shop, he 
does not assume the risk of defective equipment, incompe- 
tent instruction, or inadequate directions to accomplish 
some act beyond his capabilities. Assumption of risk is the 
principle of the plaintiff being aware of the risk involved 
and making a voluntary choice to encounter it. In its true 
and practical meaning, assumption of risk assumes knowl- 
edge of the danger and the extent of its comolications. 
This is another defense that is open to the defendant in 
some circumstances, and may negate liability, but the 


(Reprints of this article are available at $1.00 for 25 copies, or 5 cents each.) 
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courts are prone to apply it in special or unusual situations 
only. The defense of assumption of risk is rarely successful 
in a suit brought by an injured pupil against a teacher. 


From these facts, it might be interpreted that since 
pupils are minors, they enjoy a certain immunity from 
the law in regard to their own negligence as applied to 
liability from accidents. It is imperative that teachers 
of shop subjects be aware of this and take the proper 
precautions. ‘ 


The School District 


School districts act under the jurisdiction of both com- 
mon law and statutory law. The basis for common law or 
governmental immunity as it is often referred to, comes 
from the reasoning handed down in England in the Middle 
Ages, which stated in principle that “the king can do no 
wrong.” From this theory evolved the principle that the 
state representing the king, is sovereign, and can do no 
wrong. The state, therefore, cannot be sued without its 
consent. Since the school district is a division of the gov- 
ernment and the school board an agency of the state, 
they are therefore immune to tort or legal wrong. 

Many courts in the United States have continually ac- 
cepted the non-liability of school districts and have em- 
phasized through their decisions, that no school district 
can accept liability voluntarily and waive its immunity. 
This immunity from liability of school districts and their 
officers makes it extremely difficult in most states for 
persons to recover damages for injuries resulting from the 
negligence of improper acts of school officers. Considerable 
hardship is often suffered by innocent pupils, school em- 
ployees, and other citizens because of the principle of 
governmental immunity. 

There are authorities in the field of school law who 
believe that the law of governmental immunity as applied 
to school districts, is old, obsolete, and unjust. This rule 
remains generally throughout the country, which means 
that in nearly all states, boards of education or school 
districts cannot be held liable for an accident in the school. 
Governmental immunity of school districts has the poten- 
tial to increase the susceptibility of teachers to suit result- 
ing from accidents in the school, and can be abrogated 
or modified only by direct statute or changed judicial 
interpretations. 

Statutory law consists of the statutes enacted by the 
legislature of any sovereign state. It is probably that in 
a state which by statute allows the school district to be 
sued, injured pupils and their parents would be less likely 
to bring suit against individual teachers. This is not in any 
way to be construed that teachers are relieved of their 
responsibilities by statute. 

School districts operate within the framework of statutes 
relating to education and passed by the legislature. When 
legislation covers the subject in dispute, it becomes the 
dominant factor in the law of that particular state with 
which the legislation is concerned. A statute is the result 
of an act of the legislature and is so recorded. 

Statutes cannot anticipate all problems school boards 
face, with court decisions then becoming useful as sources 
of information. Although court. decisions do not have the 
effect of binding laws, and are not always in agreement, 
they do indicate trends. They also serve as criteria in cases 
where doubt exists and become guides to action. 

The legislatures of a few states have passed laws requir- 
ing or permitting school boards to reimburse employees 
who are held liable for injuries resulting from negligence. 
These laws are called “save harmless” laws and provide 
that each school district shall protect and “save harmless” 
its employees from anv loss during the course of assigned 
school duties. According to the laws, reimbursement is 
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possible only if the negligent act complained of was one 
that the employee undertook while acting in the due course 
of his employment. Five states now have “save harmless”’ 
laws including Connecticut, Maine, New Jersey, New York, 
and Wyoming. 

The law requires school districts to maintain certain 
standards with regard to educational facilities. These 
standards are not consistent in all states, but there are 
common factors which meet with a certain degree of 
agreement. An example of this is the acceptance of the 
duty of the school district to provide properly guarded 
equipment. It is the responsibility of school authorities to 
provide school shops with good quality machines and tools, 
equipped with adequate guards that at least meet the 
standards of the state department of labor and industry. 

Failure to provide safety equipment was held by a New 
York court as negligence on the part of the district.’ In 
ruling on this case, the court emphasized the fact that 
the legislature of the state did not intend for children 
in schools to be subjected to danger of serious injury 
because of a lack of adequate equipment. The court ruled 
for the plaintiff and called attention to the interpretation 
of the law which makes it the duty of the board of edu- 
cation to provide equipment that might be necessary for 
proper and efficient direction of educational activities. 


The Teacher 

The public school teacher, by virtue of his position and 
by reason of his assigned duties, assumes a degree of 
responsibility for the welfare and safety of the pupils in 
his charge. The fundamental principle of the teacher’s 
relationship with pupils is contained in a legal phrase, 
“in loco parentis,” which means in place of the parent. 
Under this concept, the teacher has some of the rights 
and duties of the parent and in the faithful discharge of 
such duties, is bound to use reasonable care, tested in the 
light of this relationship. 

The feelings of the courts with reference to the principle 
of “in loco parentis” are well illustrated in the decision 
handed down in the case of Brooks v. Jacobs.’ The court, 
in finding for the plaintiff, ruled that the defendant teacher 
was negligent in his relationship to the plaintiff, and did 
not act as a reasonable and prudent parent would act 
under similar or the same circumstances. 

A teacher of adolescents is presumed to know the devia- 
tions of the minds of the-pupils and can be expected to 
anticipate their actions and keep them from unexpected 
difficulties by direct supervision. In actual practice, the 
teacher is not necessarily responsible for what happens to 
the pupil, but is responsible for the reasonable conse- 
quences of his own negligence. 

It is evident that circumstances place the shop teacher 
in a vulnerable position. If a shop teacher is found negli- 
gent, he may be sued for damages which he must pay out 
of his own funds. A teacher is not immune from liability 
because he is employed by a governmental agency, but 
is governed by the common-law obligation that every 
person must so act or use that which he controls as not 
to injure another. 


The expanded offerings that are now included in the 
curriculum of a modern high school are far more com- 
prehensive than was ever thought possible. The activ- 
ities that ils engage in as a scheduled part of their 
shop wot pee greatly to the responsibilities of the 
respective teacher. A teacher must therefore be better 
prepared, and be more aware of his responsibilities to 
his pupils and to the community than ever before. He 
has a moral and legal obligation to educate the pupils 


*Edkins v. Board of Education of New York City, 41 N.E. (2d) 75 


*Brooks v. Jacobs, 31 A (2d) 414. 
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that are entrusted to him and is responsible for making 
the learnjng processes safe for the pupils. 


Teacher Negl.gence 


Various reasons have been advanced for which a shop 
teacher can be held liable for pupils injured in the schooi 
shop, but a recent study,* has substantiated that negligence 
is the most common. School authorities agree that there 
are certain common conditions under which a teacher is 
likely to be considered negligent should an accident to a 
pupil occur. Paramount among these are: 


1. Absence of the teacher from the classroom 

2. Neglect of equipment 

3. Lack of proper safety instruction ; 

4. Lack of due care with reference to age and maturity 
of the pupils 

5. Lack of insistence that proper safeguards be used. 

The courts have ruled in several instances that a teacher 
in the public schools was liable for injury to pupils in his 
charge, caused by his negligence, or failure to use reason- 
able care. 


Although it may be found in some instances that the 
apparent cause of the accident was carelessness on the 
part of the pupil, the basic responsibility rests with the 
teacher. When school shop accidents cause medical ex- 
pense, it may be expected that parents may sue for 
damages. If the facts absolve the teacher of negligence, 
he will not be held. The assumption then is that negli- 
gence is the key to teacher liability. 


Proximate Cause 


A shop teacher is liable for injuries sustained by pupils 
in a school shop if the negligence of the teacher is found 
to be the proximate cause of the injury. Proximate cause 
is the direct or immediate cause of the injury. If the cir- 
cumstances surrounding an accident were such that a 
reasonably prudent person may have foreseen the conse- 
quences, the cause is proximate. It may be said that an 
act is the proximate cause of an injury if it would have 
resulted in the injury without the intervention of unfore- 
seen circumstances or independent causes. 

It is understood that the violation must be of a right 
which the law expressly recognizes and protects. Not all 
rights to which persons are morally and equitably entitled 
are so recognized and protected. If the law were a perfect 
instrument of justice, it could be expected that moral 
rights and legal rights would be synonymous. An action 
of tort against a person can be maintained only for the 
infringement or violation of legal rights. 

American laws of negligence are based upon the theory 
of precedent, previous judicial decisions, or established 
modes of legal procedures. The fact that an accident 
occurs and the teacher is negligent, does not always mean 
that he is liable for damages. It must be proved that the 
negligence complained of is reasonably connected with 
the resultant injury before the negligent person may be 
held liable. A teacher can be negligent and not be held 
liable for damages if the negligence was not the proximate 
cause of the injury. It is the failure to plan for probable 
consequences that may be the proximate cause of the 
injury to a pupil. The key to the determination of reason- 
ably prudent action, is the ability to foresee danger. Negli- 
gence is to be gauged by the ability of the teacher to 
anticipate or to foresee danger. 


The test of foreseeability has been advocated as the 
first test to determine whether or not there has been 


*Kigin, Denis J., “Tort Liability Affecting Shop Teachers with Provisions for 
Avoiding Accidents and Litigation,”’ unpublished Doctor’s dissertation, University 
of Missouri, Columbia, 1959. 
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negligence. The question then becomes, what should a 
reasonably prudent shop teacher foresee as unsafe con- 
ditions in the school shop and what possible conse- 
quences might result from such unsafe conditions? 


Strict Supervision Needed 


If students are to be subjected to potential hazards, the 
strictest supervision must be exercised if the teacher is to 
escape the charge of negligence. A teacher would be con- 
sidered negligent if he did not attempt to act for the 
benefit of the pupil. The shop teacher has the responsibility 
to anticipate danger of an accident and to remove the 
circumstances which may cause an accident. This is from 
the standpoint of safety and the physical welfare of the 
pupils. Should the shop teacher fail to act, he is negligent 
by reason of omission rather than commission, which can 
be interpreted as a lack of foreseeability. In addition to 
this and from the standpoint of legal liability, the teacher 
should be able to anticipate the consequences of an acci- 
dent. This means then, that it is not only important for 
a shop teacher to foresee a possible dangerous situation, 
but also to be aware of the consequences of a resultant 
accident should the dangerous condition be allowed to 
exist. 

When shop teachers are said to be expected to conduct 
themselves in a careful manner to avoid negligence, it 
does not imply that they are to have the pupils avoid 
all situations where they are likely to be injured. The 
practical nature of shop work would be seriously hindered, 
and the interpretation of industry would be unreal. Work- 
men’s Compensation is based on the theory that there are 
certain unavoidable accidents and injuries that occur in 
the conduct of industry. 

In establishing negligence, a judge or jury composed of 
laymen, weigh all of the facts of the case and determine 
whether or not the defendant teacher was negligent and 
whether or not his negligence caused the injurv for which 
compensation is sought. Actually there is no rule ef thumb 
for determining or predicting what constitutes negligent 
action in all cases. 

If shop teachers are to be held liable for injuries to 
pupils, it may be expected that thev may hesitate to 
make use of some of the educational tools and machines 
which require personal manipulation on the part of the 
pupils. There have been cases of liability brought jointly 
against the teacher and the school district, in which the 
teacher was held liable and the school district immune.® 
Unless school districts themselves are liable. there is the 
possibility of increasing pressure to bring suit against the 
teacher. 

In a court case involving a direct action against a shop 
teacher,* negligence was charged. Action for injuries sus- 
tained by a pupil by reason of burns from an allegedly 
uncorked bottle of acid which spilled on the plaintiff in 
an unsupervised finishing room, was filed by the plaintiff 
in an effort to realize damages. The lower court found for 
the plaintiff, but the circuit court entered judgment not- 
withstanding the verdict and dismissed the complaint. The 
plaintiff hereby appealed, and the case was taken to the 
Supreme Court. The Supreme Court affirmed the decision 
of the Circuit Court and held that the plaintiff failed to 
prove that the teacher was negligent in his action. The 
teacher was hereby absolved of any liability or damages. 


‘Woodman v. Hemet Union High School District, 29 P (2d) 257. 
*Grosso v. Witteman, 62 N.W. (2d) 386. 





The court did rule, however, that a teacher in the public 
schools is liable for injury to pupils in his charge caused 
by his negligence or failure to use reasonable care. 
Alleviation of Liability 

There has been speculation in many states whether or 
not a claim against a teacher can be substantiated, but 
court records indicate that many cases of this type have 
been litigated. In the majority of the states, the teachers 
receive no special legal protection by reason of their 
position. In the light of this information, it is well for 
teachers to realize that there are certain established 
agencies from which assistance can be expected in the 
event of a lawsuit resulting from an accident in the school 
shop. 

The possibility of teachers being sued as a result of 
accidents in the public schools, has brought about a grow- 
ing interest in insurance protection. Some authorities have 
advocated insurance as a possible solution to the problem 
of teacher liability. The purchase of liability insurance is 
usually up to the individual teacher, or vested in the 
authority of the respective state. It is possible in a few 
states for the school district to purchase liability insurance, 
but in most states it is not a legal expenditure. 

The courts have generally held that the district is with- 
out power to spend public funds for liability insurance, 
unless a statute permits it. Without statutory authoriza- 
tion, the practice of purchasing insurance policies by a 
school district is an “ultra vires” (act beyond the scope 
of authority) expenditure of school funds. If a school dis- 
trict has the authority to carry liability insurance, it is 
recommended that a policy be obtained that gives injured 
parties adequate protection without first having to obtain 
a judgment against the district. 

The type of insurance protection which seems to be 
growing in popularity, is the group liability plan sponsored 
by state education associations. It was found that 19 states 
now have such plans, with several others investigating the 
possibility. These plans are being accepted by teachers 
and professional educators as an equitable means of pro- 
tection against the possibility of a judgment. Under a 
representative plan of this type, a $10,000 liability policy 
is included as a part of the regular yearly association dues, 
or for a small additional payment. 


Accident Prevention 

Legislation and insurance in themselves are not adequate 
to prevent a teacher from being adjudged liable. The shop 
teacher, as an individual, has the responsibility to protect 
himself and remain free from liability insofar as legally 
possible. Basically, the shop teacher should be concerned 
with (1) accident prevention, (2) accepted procedures 
should an accident occur, and (3) a standard method of 
accident reporting. The shop teacher’s efforts should always 
be directed toward the prevention of accidents so that 
pupils will be able to work and learn safely. 

A course of study, which includes adequate safety in- 
structions, is of paramount importance in a school shop 
class. Only properly instructed and physically equipped 
pupils should be permitted to operate equipment, which 
in the main, involves a degree of risk. Shop teachers have 
the responsibility to include a form of accident prevention 
in their instruction. This should be an integral part of the 
class, and be associated directly with the operation of each 
individual tool and machine. 

It is the duty of the shop teacher to either maintain the 
equipment in safe working order, or to report unsafe cir- 
cumstances to the proper authority. The law says that the 
teacher is responsible and knows that unguarded belts and 
gears are safety hazards and should not allow pupils to 
operate equipment in such condition. In regard to the use 
of guards on machines, the obligation of the teacher is 
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very evident. The guards must be in place and used when 
operating power machines in the school shop. If the pupils 
are permitted to operate unguarded machinery, without 
question, the teacher is guilty of negligence should an 
accident occur. In the use of any tool or machine where 
there is possibility of eye injury, safety glasses or goggles 
must be worn. If the teacher wears them while demon- 
strating an operation, the students are more likely to 
recognize their importance. Careful scrutiny of the tools 
and equipment used by the pupils, should be a regular 
habit of the teacher. A safe building, safe equipment, 
proper guards on machines, and safe housekeeping prac- 
tices are all factors which control the working environment 
of a safe and productive school shop. 

Accidents can be prevented by human alertness, which 
can best be achieved by careful attention to the focal 
points of trouble, Preventive safety education in the school 
shop is possible only after the basic causes of the acci- 
dents have been determined. Minor accidents should sug- 
gest instructional needs to the teacher in preventing future, 
serious injury involving the same type of accident. 

An effective safety program would include an efficient 
method of recording all accidents. It is important to 
realize that accidents which result in minor injury, should 
be reported along with those which are more serious. 
Accident reports are of value in analyzing shop accidents 
and their causes, in an attempt to reduce them. A study 
of these reports can indicate points of difficulty, and 
provide clues to the danger areas. 

An accident report can be of value from a legal point 
of view because trial may not be immediate. An accurate 
report of the accident compiled right after it happened is 
often the best defense. A more effective defense can be 
prepared if the attorneys are aware of all pertinent details. 

When the shop teacher is called upon to leave the shop 
while class is in session, it is recommended that certain 
machines be shut off and safety locked. Injuries do occur, 
and it is the responsibility of the teacher to recognize 
situations to help pupils to aveid danger. Warning pupils 
of dangerous places and hazardous activity is common, but 
it is the duty of the teacher to insist on proper use of 
tools and machines. 

A practice in the school shop which is of questionable 
merit, is the assignment of an unco-operative pupil to a 
responsible safety position. This is an obvious attempt to 
alleviate a discipline problem and stimulate interest in 
school work. This can prove to be dangerous and may 
lead to legal implications for the teacher should an acci- 
dent result. 

It is psychologically sound to refer to all regulations in 
the shop as safe practices, rather than rules. A shop teacher 
is duly responsible for the control of safe practices in his 
own situation. Violation of safe practices in the school 
shop, which the teacher is aware of and allows to continue, 
could result in the teacher being held negligent. 

The effectiveness of safety instruction in the school 
shop, depends to a certain extent upon the interest of the 
teacher in making it constant and alive. He must believe 
in it himself before he can project it to his pupils. It is 
also conditioned by the training and background of the 
teacher and his familiarity with safety factors. Shop 
teachers should have a personal and a professional knowl- 
edge of their legal responsibility, and the growing im- 
portance of safety in conducting shop activities. 


One of the most effective ways for a shop teacher to 
remain free from the fear of being involved in a liability 
suit is to te a constant, efficient, and realistic safety 
program. He must be able to prove, beyond a doubt, 
that each pupil has received adequate safety instruc- 
tions. 
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Liability Developments 

There have been recent changes in state legislation and 
court decisions which directly affect the problem of public 
school teacher liability. Perhaps the most significant de- 
velopment to date, is the decision handed down by the 
Illinois Supreme Court in the case of Molitor v. Kaneland 
Community Unit School District, in March, 1959. In an 
unprecedented action, the Illinois Supreme Court over- 
threw and negated the doctrine of governmental immunity 
as applied to Illinois school districts in actions for damages 
for tort. In doing'so, the court completely changed the 
legal doctrine relating to Illinois schools, and ruled that 
school districts are to be held liable in tort for the negli- 
gence of their employees. 

Courts in the past have expressed dissatisfaction with 
the policy of governmental immunity as applied to schools, 
but this is the first record of a state supreme court abro- 
gating the common law principle. This case has created 
a great deal of interest among school people, and may 
well motivate other states into taking similar action. Con- 
versely, it may also stimulate some states to substantiate 
the common law theory of governmental immunity of 
school districts by actual legislation to this effect. 

The law is not static and circumstances such as these 
give reason to believe that there may be a shift in the 
thinking of courts on the question of school district 
immunity. 


Conclusions 

While authorities are debating and deciding what might 
be the best solution to the problem of tort liability, teach- 
ers of shop subjects should put into practice a strong safety 
program aimed at the reduction of classroom accidents and 
the ultimate training of the pupils. It is not enough to 
depend on signs, slogans, rules, regulations, mechanical 
guards, and special equipment. Safety is more than this, 
although it is accepted that these are needed for protection. 

Safety is learned by children in school, through experi- 
ence, from instruction, and from example. A built-in safety 
program is developed in each individual as a means of 
survival, and is supplemented by personal effort. In edu- 
cating for safety, no doubts should exist. A teacher must 
never drop his guard, as children are always watching, 
listening, and learning. 

The final judgment of who is negligent and under what 
specific conditions, is difficult to pre-determine. Negligence 
is usually determined by a group of laymen, who compose 
a civil jury, and not by professional educators. Since lay- 
men determine liability in court cases. the actions of the 
shop teacher must bear the sign of plain common sense. 
The public school system must be responsive to, and ap- 
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shop teacher liability 


preciative of, the general mores of the people. If a pupil 
is injured in a school shop accident, someone may be 
liable for damages. The school district, in most instances, 
is immune from liability in tort, but not so the shop 
teacher who becomes the logical defendant. The teacher 
can be held liable even though teachers can be classified 
as state employees, and in discharging their duties, render 
services for a public purpose. 

Salaries of teachers in the past have not been of such 
nature as to encourage lawsuits against them. However, 
the trend toward the increase in salaries, and the resultant 
property holdings, could well be a factor in more school 
accidents resulting in litigation. 

The courts are in general agreement that a school dis- 
trict is not liable in tort, in the absence of a statute 
making it liable. In the absence of a statute, tort liability 
rests on common-law principles and remains the law in 
the United States unless changed for a particular state 
by its state legislature. It must be emphasized that even 
though a school district is liable by statute, this does not 
relieve the teacher of his liability, A teacher can be joined 
in a suit, and can be held liable. It also follows that the 
teacher is not immune from the liability for the injury 
to a pupil, although he may be immune to the costs which 
might evolve. 

Statistics have shown that accidents do occur in spite 
of modern safety devices and seemingly adequate safety 
instructions. Teachers do not guarantee that no injuries 
or damages will result from their acts, but they should 
do their utmost to keep them at a minimum. No age group 
is free from accidents. High school and college students 
lead active lives because of the exuberance with which 
they engage in their activities. These young people can 
avoid injury to themselves or others, with a little controlled 
thinking, ind with the knowledge of how to prevent acci- 
dents. This may be termed the development of the “safety 
attitude.” 

The legal aspect of safety education does not become 
active until, and unless, an accident actually materializes. 
This can be construed in effect, that the secondary purpose 
of safety instruction is to prevent, or reduce the possibility 
of legal involvement. Low accident frequencies do not 
necessarily indicate the quality of safety education pro- 
grams, but they may simply reflect poor accident reporting. 

Teachers and administrators need to take every pre- 
cautionary measure possible to reduce the chances of an 
accident occurring. Anything which might be done to pro- 
tect teachers from damages, does not minimize the need 
and importance of a good safety program, excuse poor 
teaching practices, or condone carelessness in the upkeep 
of the equipment in the school shop. A well organized 
safety program is one that meets the moral responsibility 
of the teacher and the administration, and produces a 
program so efficient that it will insure the teacher freedom 
from liability. When safety instruction is at the optimum 
level, both pupils and teachers are protected, and there is 
little need for other types of insurance. 

There is no need for teachers to be attorneys, or to 
understand all phases of law, but it is important for them 
to understand basically that phase of law which affects 
them directly. The application of the knowledge of legal 
liability will do more than avoid liability. It will stimulate 
precautionary measures to aid in the reduction of injuries 
to children, which are our greatest natural resource, and 
are never to be considered expendable. 
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ELECTRONICS 


(Continued from page 58) 

sive skills, the extensive engineering 
enlisted in research, development, and 
production of a single “product.” Edu- 
cators wiil recognize in the flight simu- 
lator a contrived experience which pre- 
sents realistic, compound problems for 
solution by the trainee. 

In the present concept, a flight simu- 
lator is more correctly termed a “weap- 
ons system” simulator since it re-creates 
not only the flight characteristics but all 
components of today’s supersonic and 
highly complex aircraft. These simulated 
features include communications and 
navigational aids, radar, fire control, and 
weapons, in addition to the aerodynamic 
and engine characteristics of the actual 
aircraft. 

The ever-increasing speed and com- 
plexity of military aircraft (weapons 
systems) demands a greater number of 
faster and more accurate responses from 
flight personnel. Preparation of flight 
personnel to meet these stimulus-re- 
sponse situations, requires the right kind 
of practice to make perfect. However, 
when actual aircraft are used for this 
training, the expense becomes excessive 
and the risk to personnel considerable. 
The mission of the simulator is to real- 
istically present the weapons system in 
a simulated environment for the purpose 
of training personnel economically and 
safely. To insure the ultimate in realism, 
the trainer cockpit duplicates the cock- 
pit of the aircraft simulated except that 
the various controls and switches are 
connected to electronic computers. 
These computers translate the actuation 
of controls and switches by the aircrew 
into physical reactions of the simulator 
and indications identical to those which 
would occur in actual flight. 

Experienced instructors monitor the 
performance and reactions of the air- 
crew while responding to the various 
training disciplines. This is made possi- 
ble by equipping the instructor’s con- 
soles with repeater instruments and 
indicator lights to show the position 
and movement of the various controls 
in the cockpit. The instructor’s consoles 
are also provided with switches which 
may be used to cripple many of the 
functions of the aircraft systems. For 
example, an instructor may “fail” the 
landing gear system, thus preventing the 
pilot from raising or lowering the land- 
ing gear by using normal procedures 
The instructor then monitors the actions 
of the pilot as he attempts to actuate 
the landing vear, first by using normal 
procedures and then emergency proce- 
dures. Any errors made by the pilot in 
performing these procedures endanger 
neither his safety nor that of his air- 
craft, and the proper corrective action 
is brought to his attention by the 
instructor 

Before a simulator can be built, how- 
ever, much research and development 
must be accomplished to insure realistic 
and accurate response of the many 
varied systems comprising a particular 
weapons system. 
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by Haws-Schaefer 
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KNOCKDOWN 
FURNITURE 
BEDFORD LUMBER 
COMPANY, INC., Offers 


a Low Cost Project Idea 


to widen Your Shop 
Program — Lighten your 


Instruction Time. 


Here is a student project that features low 
material costs, eliminates waste stock and cre- 
ates student initiative; while freeing you from 
excessive individual instruction time — Bedford 
pre-cut, ready-to-assemble knockdown cedar kits. 


Featuring over 50 complete furniture items, 
like the ones pictured, all Bedford Lumber kits 
are made and trimmed in solid Tennessee aro- 
matic red cedar, mahogany, limed oak, walnut 
and cherry. Specializing in a complete line of 
cedar chest kits, Bedford also stocks a wide 
variety of furniture styles and complete room 
settings. 


All Bedford knockdown kits arrive complete, 
including: moldings, feet, handles, ornaments, 
necessary hardware and assembly instructions. 
Finishing kits are available at a nominal charge. 
For your convenience, Bedford Lumber Com- 
pany makes shipments within 5 to 10 days 
after receipt of your order. 


Write today for a complete 1960-61 catalog. 
Use the coupon for your convenience. 


Bedford Lumber Company, Inc. 
P. O. Box 65 
Shelbyville, Tennessee 


Gentlemen: 
Please send me your 1960-61 catalog. 
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No. 808 
Hope Chest 


Size 46%" x 20%” x 20%" In limed oak 


Cedar Chest 
Size 46%" x 20%" x 20%" No. 600 (Shown) 


ers 


No. APD-50 Desk 
Size 20” x 40" x 30” In solid cedar 


End Table 
No. 11, No. 12 Single Step 


Size 28" x 18" x 222" 
In limed oak or mahogany 
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Research and Development 

Melpar research and development 
groups function as an integrated team 
under the leadership of a project man- 
ager (project engineer) who has the 
over-all technical responsibility. The 
project manager is also responsible for 
technical liaison with the weapons. sys- 
tem contractor, the procuring govern- 
ment agency, and the specialized groups 
under his direction. These specialized 
groups include the aerodynamic flight 
systems, instrumentation, radar and 
flight control, and the radio aids and 
navigation groups. 

The aerodynamic group — mathema- 
ticians ‘and aerodynamicists — convert 


“OLIVER” 


wind tunnel, flight test, and engine data 
received from the aircraft manufacturer 
into the applicable form for use by the 
specialized systems groups. 

The flight systems group consists of 
mechanical and electrical engineers and 
engine specialists who design the elec- 
tronic computers and servo-mechanisms 
which translate the movement of the 
flight and engine controls into realistic 
aerodynamic responses. 

The instrumentation group works 
closely with the flight systems group 
in preparing the cockpit instruments to 
receive the output from the various 
electronic computers and to respond 
exactly as they would in the aircraft. 
This group also insures that the cockpit 
controls produce exactly the same re- 
sponse in the simulator as in the air- 
craft. The feel or touch of the controls 
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ered. Send for folder. 
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Grand Rapids 2, Michigan 
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for the aircrew must be identical with 
that which they will experience when 
operating the actual aircraft. 

The radar and fire control group 
designs the electronic equipment re- 
quired to simulate accurately the various 
radar displays and fire control responses 
This includes contrived encounters with 
“enemy” aircraft capable of evasive 
tactics. 

The radio aids and navigation group 
designs the communications, radio aids 
and navigation circuits to function 
exactly as in the aircraft. In many 
cases, authentic equipment is used but 
modified to operate from data generated 
by servos and computers. In addition, 
the group designs the electronic com- 
ponents required to realistically simulate 
control tower communications, direction 
finders (DF), instrument landing sys- 
tems (ILS), and ground controlled ap- 
proach systems (GCA). 

Each forementioned group is involved 
in the physical simulation of sight, 
sound or motion in so far as the group’s 
own area of design is concerned. 

Additional groups, such as the draft- 
ing department, machine shops, etc 
furnish support services throughout the 
entire project until the prototype simu- 
lator is completed and ready for testing 
by the customer. Upon acceptance of 
the prototype by the procuring govern- 
ment agency, engineering release of data 
and drawings to the production division 
initiates manufacture of the required 
number of simulators. 


progress of Title Vill 


The simulator production and quality 
control department collaborate to insure 
that the customer receives a well-built 
high-quality product. Manufacturing fa- 
cilities are under the supervision of a 
production department head who is re- 
sponsible for keeping the job on sched- 
ule and the costs within budget. His 
over-all supervision covers activities of 
the production engineering group, the 
planning and control group and the 
wiring and assembly group 

The production engineering group in- 
cludes electrical and mechanical engi- 
neers as well as supporting technicians 
and draftsmen. This group monitors the 
equipment through construction and 
test phases, :nd when required, prepares 
engineering change proposals to ease 
production difficulties or improve the 
end product. 

Planning and control administers the 
production program. The responsibilities 
of this group include requisitioning the 
required material for manufacture of the 
simulators and insuring that all sched- 
ules meet the contract requirements 

The wiring and assembly group, as 
its name implies, installs equipment and 
makes necessary electrical connections 
Included in this group, a methods en- 
gineering section prepares assembly and 
process instructions, cable boards, as- 
sembly fixtures, and other manufactur- 
ing aids. 

Production suvport embraces an in- 
dustrial engineering section and other 
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Book this 
MOVIE 


15-minute sound movie dramatizes advantages 
of dust control in the school shop 


Here’s an informative film especially made for 
showings to school boards, parent-teacher associa- 
tions, school planning groups, school architects 
and engineers, vocational education departments, 
and industrial education groups. It graphically 
illustrates the importance of school shop dust 
control. 

See a picture story on proper exhaust hooding 

. see “before” and “after” sequences showing 


how adequate dust control reduces fire hazards, 
cuts housekeeping costs and improves safety . . . 
see actual class projects at Brookfield High School, 
Brookfield, Wisconsin. 

This film is available for use by any group at no 
cost except return postage. For a showing to your 
group, write or phone Mr. Robert D. Moore, 
American Air Filter Company, 2nd and Central, 
Louisville 8, Kentucky. 
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METI:FORMER 


MAKES SHOP INSTRUCTION 
EASIER AND INEXPENSIVE 


ONLY $29.95 


SLIGHTLY MORE WEST OF THE ROCKIES 


The METL-FORMER is the per- 
fect tool to help you explain the 
principles of metal forming. 
Your students may observe and 
understand the ease with which 
light metals can be formed, rolled 
or bent, by watching the simple 
action of this tool. 

You will find that your stu- 
dents actually enjoy learning to 
produce the many decorative cre- 
ations made possible by the 
METL-FORMER. Order this great 
teaching helper now. 


KIT CONTENTS 


A. Basic Forming 
Teol 
B. 3 Tubing and 
Red Rollers 
C. 3 Flat Metal 
Rollers 
D. 1 Sheet Metal 
Bender 
E. 1 Flat Metal 
Bending Wedge 
F. 2 Roller 
Handles 


THE METL-FORMER KIT 


EXAMPLES OF SIMPLE 
PROJECTS FOR STUDENTS 


4" 
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Wy Bt 3 
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ROBINSON & CO. 
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manufacturing facilities: sheet metal 


shop, machine shop, plating and finish- | 
ing shop, and the printed circuit shop. | 


The quality control department has 


the primary responsibility for insuring | 
maintenance of the customers’ required | 


quality level. This group designs or 
adapts special test equipment required 
for production test and prepares detailed 
test procedures for shop inspectors. 
Quality control acceptance tests are 
performed at all levels and phases of 


simulator construction from component 


to subassembly to, subsystem to system. 
Upon passing the final system test the 
simulator is packaged and shipped to 


| the designated field location. 


Field Service Division 

As indicated previously, the Melpar 
field service division provides world- 
wide technical support for Melpar equip- 
ment. It performs engineering, supply, 
and management functions as required 
for optimum utilization of that equip- 
ment in the field. 


CONCLUSIONS 


From the foregoing description of 
Melpar and a “typical” large-scale proj- 
ect an implied pattern emerges of man- 
power utilization within the electronics 
industry. Primarily the industry profile 
appears as a high ridge or backbone of 
top talent flanked by plateaus of tech- 
nical or mechanical skills. Some of the 
scientists and engineers specialize in con- 
centrated areas of electronics. Others 
find equal demand for their training and 
intellect in allied industries. Melpar, for 
example, maintains a sizable and very 
essential staff of chemists in its physical 
sciences laboratory. Similarly, the con- 
struction of electronics hardware re- 
quires mechanical as well as electrical 
engineers. 

Future funding by the government 
depends largely on the world political 
climate. To maintain the security of our 
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nation, military electronics expenditures | 


approached 500 million dollars in 1950; 
the present spending rate is about five 
billion a year — ten times greater. Esti- 
mates place the military electronics 


market at 12 billion dollars by 1970. 4 | 
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~ can help plan your new shop! 


Pre-planning “costs nothing 
—means everything’’ 


Here are some of the Brodhead-Garrett men who are qualified to 
~~ assist you in layout . . . development . . . and writing specifications. 
Specialists They have the know-how to advise you correctly on storage 
problems .. . safety measures . . . and provisions for expansion. Your 
program can be flexible and functional. All these personal services, 
literature and planning aids are available free of charge 
to Brodhead-Garrett customers. May we serve you? 
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come fully equipped ... no borrowing. 
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Woodworking With Machines 


By J. H. Douglass. Cloth, 181 pp., 8 by 
10% in., iluus., $4.20. McKnight & Mc- 
Knight, Bloomington, II. 

This is a text for high school and adult 
courses in woodworking. The book car- 
ties 337 illustrations, including sixteen of 
common hardwood in natural color: plain 
sawed surface, quarter sawed surface, and 
edge grain. 

There are sections on various types of 
woods; furniture design; woodworking ma- 
chines; machine tool processes; cutting to 
irregular shapes; assembling stock; and 
preparing woods for finishes and methods 
of applying them. 

Included are lists of films and reference 
books and pamphlets. An objective test 
divided into sections corresponding with 
those in the book is furnished free with 
each copy 


Creative Metalworking 


By E. B. Mattson. Cloth, 121 pp., 6% 
by 9% in., illus., $3.25. The Bruce Pub- 
lishing Co., 400 N. Broadway, Milwaukee 
1, Wis 

Persons wishing to express themselves by 
working with metal will find designs and 
ideas in this book to help stimulate crea- 
tive thinking, and planning and making 
beautiful articles for the home. Beginning 
with the first chapter on getting started 
the author points out the necessary and 
logical steps in selecting and designing a 
project, drilling, metal cutting, etc., and 
follows with a presentation of 36 products 
to be made. 


Understanding Radio 


By Herbert M. Watson, Herbert E. 
Welch, and George S. Eby. Cloth, 706 pp., 
6% by 9% in., illus., $6.20. McGraw-Hill 
Book Co., Inc., New York, N. Y. 

A comprehensive but easily understand- 
able textbook, this third, revised edition 
is for students with little or no background 
in electricity or science. 

Mathematics in the book is kept to a 
minimum ; what is required is explained in 
the simplest terms and is kept practical. 

Visual teaching has been emphasized. 
There are five hundred drawings in the 
book; all done by one of the authors 
(Welch). The lists of definitions of tech- 
nical terms included at the end of each 
of the first several chapters provide a 
further aid to the reader. 

In this edition, several new circuits, 
tubes, applications, and principles have 
been introduced, including public-address 
units, intercommunication units, the phase- 
inverter circuit, many new tubes, new 
power supply circuits, frequency modula- 
tion, and a new chapter on transistors 


Exploratory Electricity 


By Joseph P. Arnold and Kenneth L 
Schank. Paper, 104 pp., 7% by 10% in., 
illus., $1.25. McKnight & McKnight Pub- 
lishing Co., Blomington, Ill. 

A text designed for junior high school- 
ers, this workbook provides an introduction 
to the study and use of electricity. Chapter 
headings are indicative of the content: 
“Occupations in Electricity,” “Magnetism,” 
“Producing Electricity,” “Working with 
Electrical Circuits,” “Electrical Machines,” 
“Resistance to the Flow of Electricity,” 
“Electricity in the Home,” and “Com- 
municating with Electricity.” 

Each chapter concludes with a quiz 
sheet to be filled in by the students, fol- 
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lowed by a program of suggested activities. 
At the end of the book *re a Glossary 
of Electrical Terms and a h:. of Suggested 
References. 

In addition there is a Teacher’s Manual 
under separate cover which explains the 
suitable approach to the course and gives 
information as to equipment neeaed. 


Electronic and Electrical Principles 


By Philco TechRep Division, Philco 
Corporation, Philadelphia, Pa. Cloth, 834 
by 11% in., first volume, 235 pp.; second 
volume 179 pp.; third volume, 188 pp., 
each $6; illus 

For student, technician, and engineer, 
this three-volume textbook presents a 
thorough elementary treatment of the 
fundamental principles of electricity and 
electronics. 

Volume I explains basic concepts and 
their application to d.c. circuits; Il, ac 
circuits; and III, electron tubes and semi- 
conductors, 

All three volumes are illustrated. 





Improving Safety Education 
Program in School Shops 


by Howard K. Hogan. Circular 
616— 1960. Paper, 48 pages 
Price 35 cents. U. S. Office of 
Education, Washington 25, D. C 
This book analyzes accidents in 
employments relating to the sub- 
jects taught in school shops and 
recommends a series of preferred 
safety practices for school shop 
teachers under the headings of 
(a) safety inspection, (b) in- 
structional techniques, (c) safety 
equipment, (d) practices to as- 
sist personal protection, (¢) good 
housekeeping and cleanliness, (/) 
electrical safety, (g) accident re- 
ports, and (h) first aid prac 
tices. The bulletin recommends a 
safety inspection check list and 
standardized reports 











Manufacturing in the School Shop 
By Robert W. Haws and Carl J 


Schaefer. Paper, 72 pp., 5344 by 8% in., 
illus., $1.10. American Technical Society, 
Chicago, Ill. 

The purpose of this book is to familiarize 
the student with modern production line 
techniques. There are seven sections, each 
designed to stimulate thought on a specific 
phase of manufacturing. The text begins 
with a discussion of the history and im 
portance of manufacturing, and is con 
cluded with a section entitled “The Busi 
ness End,” which covers such aspects as 
pricing, bookkeeping, and distribution. The 
middle part covers “what to make,” “how 
to make it,” “production methods,” “plant 
layout,” and “personnel.” 

The book contains a suggested projects 
list including tools and equipment needed 
and procedure, and bill of matecials for 
euch. A bibliography is furnished; also as 
signment sheets 


Research in Industrial Arts 
Education 


Edited by Raymond Van Tassel. Cloth, 
123 pp., 6% by 9% in. Ninth Yearbook 
(1960) of the American Council on In 
dustrial Arts Teacher Education. Produced 
and distributed by McKnight & McKnight 
Publishing Co., Bloomington, II. 

An interesting and valuable collection of 
papers concerning the purposes of research 
in the field of industrial arts education as 
seen by each author of its seven chapters, 
and summarized by Dr. Van Tassel. 
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BUZZER... 


FURNACES‘and BURKARS 


NO BLOWER OR POWER NEEDED — JUST CONNECT TO GAS SUPPLY 


4b well behaved “‘Buzzer’’ hardly whispers in shop class, no more shouted instructio~s. 

& uses only low pressure gas of any type, end less of it for any particular job. 

4 self-contained ‘‘packaged’’ units with pilot always ready for work, students operate as simply 
and safely as a home gas range. 

4 no blower or electricity, avoids extra expense plus dangers of ‘‘whooshing’’ flame and 
short circuits. 

4 heavily lined with individual insulating firebrick for shop comfort, longer refractory life, 
furnace safety. 

& authentic, professional design prepares students better for industry. 

4 thermo pilots and temperature controls available for easy attachment. 


No. 170 No. 43 No, 14 


High Temperature Portable Gas 

Melting Soldering Burner 

Furnace. and Bench an 
Furnace. Torch. 


Since 1911 “BUZZER” gas-fired Furnaces and Burners have 

been preferred the world over for their outstanding ad- 0. 55 

vantages in industry and schools. Ask aay heat treater or Seach T 

shop instructor who uses them. We invite inquiries for ject treoting 

“ particular school shop layout. Local “BUZZER” sales Furnace with stand. 
and servicing representatives throughout the country. 


BUZZER’’ CATALOG NO 


W rife 


CHARLES A. HONES, ic. 

















TEIGCOL KITS give your students: 


hand wiring throughout orm 
sa proved by 

100,000 

studénts 


ee ee oe eed 


advanced circuitry 


~~ t i 
heqinner-tested manuals | electronics 
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Your students learn better “by doing.”’ With codes, tools, and soldering), they completely 
their own hands, they actually build profes- assemble the latest performance-proven de- 
sional quality TV/radio/electronic test instru- signs and circuits .. . And they have the satis- 
ments, hi-fi components, amateur radio gear, faction of knowing that what they are working 
and transistor radios . . . Following simple, on is not merely a training aid but a fine, use- 
step-by-step instructions (including pictorial ful piece of equipment, in every respect exactly 
diagrams and schematics pius data on color like a factory-wired unit. 


EXCLUSIVE VTVM 
DYNAMIC DEMONSTRATOR 
= ONLY $10. 
Simulates EICO #221 
M in all functions & 
ranges. Helps you teach 
the use and reading of 
the VTVM. Giant 13” 
meter scale. 14%” w. 
x 23” h, x 34” d. Easily 
viewed on desk or wall. 
Steel cabinet. aluminum 
panel. 








F Rr . g ELECTRONICS WALL CHART of official IRE-EIA 
symbols. Ideal for classroom instruction. 
EICO, 33-00 N. Bivd., L. 1. C. 1, N.Y. vE-9 
PLEASE SEND FREE [) Wall-Chart, catalog, & name of neighborhood 
supplier. () Stereo Hi-Fi Guide. () Short Course for Novice License 
NAME 


ADDRESS 


Add 5% in the West 


be 


city 
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research 


ELECTRICITY, ELECTRONICS TEACHER EDUCATION 


What should be included in industrial 
arts teacher education courses in electricity 
and electronics? What is being done to- 
day? What does industry say about this? 

A study' was made at the University 
of Missouri to attempt to come up with 

‘Jelden, David L., Electrical Informational 
Content Included in Industrial Arts Teacher 
Education vs. Knowledge Required of Electronic 
Technicians Industry a study conducted at the 
University of Missouri, 1960 





some answers to these questions. 

Of the 163 colleges responding in this 
study, 20 indicated they offered no elec- 
trical instruction to their prospective indus- 
trial arts teachers. Some colleges required 
courses in electricity with the median num- 
ber of semester hours required being 3.57 
One school reported 15 semester hours in 
electricity as being required. More than 
one fourth of those colleges reporting did 
not require their industrial arts majors to 





Gotce- 


6” BELT SANDER-FINISHER 


NEW 


@ Free-rolling Worktable 28” x 84” (also 
available 18°’ x 60’) 

@ Optional auxiliary worktable 

@ Machine tool type base 

@ Anti-friction bearings 

J 

& 


Faster stock removal 
Floating motor mount 


@ Optional dust-col- 
lection system 
@ Optional H-Speed 


Aluminum Drums 





The First Low Cost, 
Precision 
Oscillating Spindle 
SANDER-GRINDER 





- 
6) 








' 


— to utilize abrasive sleeves 
from 4" dia to 3”. Rapidly 


, 
imparts high finish to wood or metal, large or small 


flat pieces 
Soves work spoilage by removing stock a lot 


drums 


Sand contours directly on the 10” dia. 


or a little at a time, from a large oreo or o tiny 


spot 


Operator views results constantly without turn- 


ing the piece. Capacity: Areas 29° wide x 60” long, 
or 36” wide x 84” long, up to 4” thick. (No length 
limit on stock narrower than 6°’). Strip moulding de- 
tails finished in one operation. Effective belt tracking 
controls. Enclosed motors. Drive belt fully guarded. 





and accurately sands wood, 
grinds metal and plastics in- 
ternally and externally. Ideal 
for scroll-grill work, or con- 
tours down to ‘4” radius. 
Bevels angles to 45°. Table 
20° x 20”, tilts 2 ways. 
Spindle oscillates %’ at 83 
s.p.m. Taper-shank arbors in- 
stall instantly into taper- 
socket type main spindle. 
Ball-beoring. Gears run in oil. 





If you have a lathe, a few Boice-Crane spinning 
tools and accessories ore all you need. Send for 


LET BOICE-CRANE HELP 
os TEACH METAL SPINNING 
FREE instruction book. 


ii/ Ml 
: RB! 


TODLS | 932 W. Central Avenue 


| POWER 


DO-IT-YOURSELF BOOK 25¢ 


Details the most popular projects of hondymen. Full of help- 
ful information. Profusely illustrated. Tells how te plen, cost- 





. P + get 
Pages on nail charts, moulding designs, 
WRITE FOR COMPLETE INFORMATION 


BOICE-CRANE COMPANY 


job sterted and done. 
lumber cuts. 


Toledo 6, Ohio 
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take course work in electricity and elec- 


» tronics. 


Sixty-three of the 134 colleges offering 
electrical instruction offered only one or 
two courses. The median number of se- 
mester hours offered was 6.24 with one 
college reporting 56 semester hours. Some 
schools indicated they were planning to 
add courses in electricity and electronics, 
but these were in the minority 

The study then sampled selected com- 
panies in the electrical manufacturing field 
to ascertain the items of electrical knowl- 
edge they felt were required of persons 
who work with electronic devices. 

A detailed report of these requirements 
can be obtained by writing Dr. H. H 
London, Department of Industrial Educa- 
tion, University of Missouri, Columbia, 
Mo. 

Mr. Jelden reported that industry unan- 
imously agreed that “required” knowledge 
for electronics technicians included: Lenz's 
Law for opposing fields, electromagnets; 
symbols for electrical units; purpose of 
circuit diagrams; voltage; current and re 
sistance in series; parallel and series-par- 
allel circuits; Ohm’s Law for DC and AC 
circuits; prefixes for notations — centi, 
mega, milli, micro, kilo; units of measure- 
ments; voltmeter and ohmmeter operation ; 
characteristics and use of transformers; 
what capacitance is and what it does; cp- 
erating theory of vacuum tubes; function 
of plate in vacuum tube; diode as a 
rectifier; and common tubes in power sup- 
plies. Also included as “required” know!- 
edge were: semi-conductors and transistor 
circuits; frequency modulation; FM re- 
ceivers; FM transmitters; discriminators ; 
and thermistors. 

Informational unit blocks which were 
rated as “required” knowledge for tech- 
nicians were: d.c. and a.c. circuits; filters 
and filtering action; operation and use of 
rectifiers; theory and application of ampli- 
fiers; principles of receiver operation; prin 
ciples of transmitter operation; theory and 
function of oscillators; amplitude modula- 
tion and the principles of signal detection 

An examination of books in use at the 
time of the study revealed that few dealt 
in any great detail with the theory and 
application of recent developments in elec- 
tricity and electronics 

Colleges and universities should take im- 
mediate action to make available at least 
a minimum offering in electricity and 
electronics 

Teacher education institutions not requir- 
ing electrical instruction for their industrial 
arts majors should immediately extend their 
requirements to include these activities 

Industrial arts teacher education institu- 
tions should offer instruction involving the 
operating theory and application of tran- 
sistors and semi-conductors which are now 
so widely used in industry. 

A study just completed by Mr. George 
Brown? and available for distribution from 
the University of Missouri, points out the 
electronic equipment needed and the ma- 
nipulative operations performed in indus- 
trial arts teacher education programs based 
on industrial electronic practices. 


*Brown, George, ‘Manipulative Operations Per- 
formed and Electronic Equipment Needed in In- 
dustrial Arts Teacher Education Based on Indus- 
trial Practices,"’ Ed.D. Thesis, University of Mis- 
souri, 1960 


— William Spence 
Associate Professor of 
Industrial Education, 
Western Michigan Uni- 
versity, Kalamazoo 
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A COMPLETE LINE of fine products for drafting and engineering students is made at the POST plant in Owen, Wisconsin. 
This includes drawing boards, T-squares, scales, precision triangles, curves and many others. 


Your satisfaction begins back here 


One type of wood is superior for wood drawing board construction. 
That’s basswood—and our skilled Post craftsmen never use anything 
else. They know it provides the firmness, color, resiliency and dimen- 


sional stability necessary for long-lasting student use. 

Fortunately, even the choice materials Post insists on are not ex- 
pensive. You’ll find Post quality drawing boards are well within your 
school’s budgetary requirements. 

Naturally, the wood itself is just the beginning of Post built-in 
satisfaction. Our woodworking plant bonds these basswood strips 
electronically to give Post drawing boards maximum stability and 
strength. The basswood end-cleats are joined by the tongue-and- 
groove method and are glue bonded to resist warping. For complete 
information on Post drawing boards and 
other products, write the Educational Sales 
Division, Frederick Post Company, 3545 
North Avondale Ave., Chicago 18, Illinois. 


POST DRAWING BOARDS 


Available in all-basswood models (2253 & 
7253), or in metal-edged basswood boards 
(2251 & 7251) with securely fastened, heavy- 
gauge, metal cleais at both ends to assure 
a true, square edge for accuracy and rein- 
forcement. 
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For that Floor pamphlets “TOPS” io 


You Really WANT 
electricity, electronics New, detailed 


Dp! AMON 0 list of government publications about 
HARI “Electronics, Electricity, Radar, and Ra- 
dio,” available from the Superintendent 
of Documents, Government Printing Office, 
NORTHERN MAPLE Washington 25, D. C. Brief descriptions of 
content of moderately priced booklets, 
leaflets, guides, etc. Excellent supplemen- 
tary material. 


wood... color and kinds Favorite 


government publication on wood, describes 
32 different species of common lumber. 
Full color illustration of each shows grain 
patterns and other characteristics... “Wood 
. .. Color and Kinds” costs ‘50 cents from 
the Superintendent of Documénts, Govern- 
ment Printing Office, Washington 25, D. C. 


all about saws “Sawology,” a trea- 
tise on the selection and use of hacksaw 


and band saw blades for the cutting of . 
ferrous and nonferrous metals, hard plas- — —-e eee’ Se. 1960) 
tics and rubber, wood, and other dense - ety 1606. oan regmese amy om 


materials available free from the Nicholson drafti iall begi 

File Company, Providence 1, R. I. Well- one tng, Bg aagnren a a 
illustrated, 32-page guide on “genealogy,” : 

manufacture, types of blades, plus hints on this book. Send for your Examina- 


: tion Copy on 30 Days Approval 
how to use them. For the teacher and TODAY. 


student. 
GOODHEART-WILLCOX 


Woodworking Shop, Sr. High School, skill in industry Specific suggestions as cues Ci “ ma 


Oneida, N. Y.—Arch., King & King—lInstaller, 
Floor Contracting Co., Inc., Syracuse, N. Y to the personal qualifications and training 
uired if a young person is to avail 
’ ‘6 sef,’’ himself of the job opportunities offered in 
Don't Just “Wish the skilled trades in industry. Details the 
job requirements of the skilled trades, 32 


Take Woodworking shops — 30% of ; ; 
the school districts covered in a recent pages, photographs. Available “in reason- 
impartial survey report they have at able quantities” to teachers by writing to 
least one Woodworking shop floored the Education Department, National As- | 
sociation of Manufacturers, 2 E. 48th 


! ith b Cc te. Of these, over “ : C fact! 
oa gy Ange St., New York 17, N. ¥ 


half id they “prefer” Hardwood 
ae! | YOUR STUDENTS 


Strip, but — 


Don't be defeatist! Accent the the solar battery § The exciting story | MORE PROJECTS 


positive! More than 60% of the of harnessing the sun, “The Story of the 


mae . Bell Solar Battery” explains how the Bell 
district school shop superintend- Solar Battery works, with the research his- 
ents reporting say they actually tory. Copies are available at your local 
have Strip or Block floors. Bell Telephone Company business office 











Point Out Savings area voc-ed A reprint from “School TIME IN PLANNING 
coshstanee, Life” of Dr. Arnold’s detailed report on YOUR PROGRAM... 


i silience dent . : - ~4 
Superior resilt ’ “Area Vocational Education Programs 
BERGEN’S 


shock and vibration absorption are what = ‘ : a 

moke Wells DIAMOND HARD Northern ~ oe = Title V II « } new Pre-planned froject Sheets 
Maple “right” for most shop areas. In the NDEA; ‘background, objectives, stand- Step-by-Step instructions in 

th eiittes, 9nd end Grd qrades ere ards, funds, programs and courses, organ- ENAMELING, JEWELRY MA ; 
—— a izing, etc. Write the Superintendent of | CERAMIC, JEWELRY, MOSAICS, 
identical with the clear-grained Ist grade Doc ‘ Gen “ Printing Office. | ALUMINUM ETCHING, SHELL 
rized for ballroom floors — and cost a, Se See —_ | JEWELRY. 

Lg Washington 25, D. ¢ ae ' er 
10% to 50% less! Save MORE time! Use BERGEN’'S 
unique one-stop Group Order Plan. The 
EXACT amount of materials required 


Cite Facts careers in steel Describes a represent- for study units of twelve students is 
Use this data from school shop- ative selection of positions open to begin- Readily tabuleted. Simply check the 
. , - order form and mail. 
men coast-to-coast reporting ners and sketches briefly working condi- 
kind of floor they now have tions and career potentials, “Careers in Yes! BRRGEN’S 
7 7 ae . — oe all weer y es tRGEN'S time- 
— kind they prefer — with Steel for High School Graduates” is excel seving PROJECT SHEETS are free... 
percentage for each (Hard- lent vocational literature for teachers and | along with #10, fully illustrated and 
wood, Concrete, Tile, etc.) counselors. The profusely illustrated, 36- ene indened supply cntaied. Sim- 
eae = arrihes “ stag) ”’ pli your ordering, streamline your 
and for each of 8 major page booklet describes our age of steel, Tiiedn clam... Yen ol om 
shop areas (Woodworking, Print- the types of careers (production, mainte- tually cover MORE ground with LESS 
ing, Elec., etc.) — WRITE nance, clerical, technical, and general), effort. 
working conditions, how to plan a career, NEW! Bigger and Better school 
and how to plan your education for a discounts! 


J. W. WELLS ee en eee namie on TL BERGEN ARTS & CRAFTS INC. 


“a short history of steel.” For your free 
LUMBER COMPANY copy, write the American Iron and Steel | 300 SW 17th AVE. MIAMI, FLA. 

Institute, 150 E. 42nd St., New York 17, | Dept. AV-9 
Menominee 11, Michigan N. Y 
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Co 8 So fhe | me . 
Wté 24VIO0 RANKEN JR. SCHOOL OF 
ME. “ANICAL TRADES . . . St. Louis, Mo. 
George B. Rodenheiser, Director. 

C. E. Lane, Drafting Dept. Installed by 
Service Blue Print and Photo Copy Co. 


= TECH 
FREE Te atin. 
Writs for your free copy of ‘‘Draft- 
ing Machine Practice.’’ Chapters 
3 are 4 offer a suggested course 
of instiuction in drafting machine 
technique and operation. (Please 
include schoul name and address.) 


UNIVERSAL DESK-TOPPERS 


FOR DRAFTING CLASSES 


Industry urgently requests drafting machine training in the 
schools . . . where proper training habits can be developed. 
Universal Desk-Topper drafting machines are widely used in 
schools and colleges across the nation. They are precision 
engineered to professional standards . . . budget priced for 
schoolroom use. 


UNIVERSAL DRAFTING MACHINE CORP. 7960 LorAIN AVENUE + CLEVELAND 2, OHIO 


Makers of UNIVERSAL BOARDMASTER & UNIVERSAL TRACMASTER... the Drafting Machines Preferred by Industry 


A time-saving JUST PUBLISHED! 


Iculator f tudent . 
jai New One-Volume Technical 
A lllustration Course Prepares 
You For a Rewarding Career Fast! 


Here is the authoritative “how to” written 
by the Publications Engineer of the Nike 
Systems Project Office at Douglas Aircraft 
that takes you step by step through skills a 
technical illustrator needs for success in one 


oO fan M Ss LAW of today’s most fascinating fields. 


2 You quickly advance from rudiments to more 
Calculator and Slide Rule complicated techniques such as cutaways, 
phantoms, explosions and schematics. 
A time-saving calculator for your stu- ONLY Sample problems encourage practice until 
dents after they have learaed Ohm's you are in command of each skill. 
Law. Solves Ohm’s Law and many ¢ 
parallel resistance problems simply, TECHNICAL ti: LUSTRATION 
quickly, accurately—with only one TEACHERS! by Anthon) D. Pyeatt. 

. : . . > | Paper bour u, 1-5 illustration- 
setting. Slide rule scales multiply, di- only 15¢ each | packed pares, * 4” x 11”. $5.00 
vide, find squares, square roots, etc, '% quantities ~ 
Only 9” x Pr ~ae days ished ; ow of 25 or more Get your copy of TECHNICAL 

y? , ily varnished card- ILLUSTRATION today. 
board, it fits conveniently into the 
pocket. Also available in durable 
vinylite at $1.50. 


ee 


At your dealer or direct from 


HIGGINS INkK co. INC. 


OHMITE MANUFACTURING CO, 3656 Howard Street Skokie, Illinois | ge oP: 4 271 Ninth St., Brooklyn 15, N. Y. 
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PRACTICAL 
TEACHING AID 


JOHNSON NO. 133 
FORGE FURNACE 


Efficient « Dependable 
Economical 


Burns all types of gas... clean 
and efficient. Provides high, fast 
heat, up to 370,000 BTUs per 
hour. Heavy steel construction and 
hard firebrick on all wearing sur- 
faces stand up under daily, inex- 
perienced use. Tested and approv- 
ed by industrial users everywhere. 
Firebox 5%" wide, 72" deep, 27” long. 
Heavily insulated. Four burners. Convenient 
Gas and Air adjustments. Adjustable swing- 
ing refractory lid, adjustable rack, A.G.A. 
solenoid safety valve. Also available in 
smalier firebox size. 


No. 133 FORGE FURNACE 


SDA f.0.b. factory 


WRITE FOR FREE 
JOHNSON CATALOG 
plus information on 
factory reconditioning 
your present 

Johnson furnaces. 


JOHNSON GAS APPLIANCE CO. 


585 E Avenue N.W., Cedar Rapids, lowe 


if It burns gas look to Johnson 
— Since 1901 


associations 


MISSOURI TEACHERS HOLD 
SPRING CONFERENCE 


The Annual Spring Conference on In- 
dustrial Education was held in Columbia, 
Mo., on April 8 and 9, 1960. The attend- 
ance was made up of about five hundred 
industrial education teachers, representing 
industrial arts, day trade, part time co- 
operative, apprentice, practical nursing, and 
technical education. 

At the conference, the Missouri Indus- 
trial Education Association elected their 
officers for 1960-61. They are: president, 
Doyle Kemper, head, industrial education 
department, Southwest Missouri State Col- 
lege, Springfield; vice-president. Robert 
Kaintz, machine shop instructor, O'Fallon 
Technical School, St. Louis. 

The date for the 1961 Spring Confer- 
ence has been set for Friday and Saturday, 
April 14 and 15.— Maurice L. Stewart. 


NEW OFFICERS ELECTED 


At the spring meeting of the New Jersey 
Industrial Arts Association, held at Asbury 
Park, N. J., on March 17 to 19, the fol- 
lowing men were elected to office: 

David S. Enslee, Mountain Lakes, pres- 
ident; Stanley Grossman, Springfield, first 
vice-president ; F. W. Christoffel, Elizabeth, 
second vice-president; Nelson Beebe, Jr. 
Pennsville, treasurer; and George B. Traub, 
Pitman, secretary. 


PRINTING TEACHERS HOLD 
CONFERENCE 


The 35th Annual Conference on Printing 
Education of the International Graphic 
Arts Education Association was held in 
Houston, Texas, during the week of August 
14 to 19, 1960. 

Professor S. Wayne Taylor, University 
of Houston, was chairman of the confer- 
ence program. 


FALL-INSTRUMENT-AUTOMATION 
CONFERENCE 


Arrangements are being completed for 
one of the largest internationally rec- 
ognized scientific and industrial events of 
1960—the Fall Instrument-Automation 
Conference and Exhibit of the Instrument 
Society of America, together with the 
Society’s 15th Annual Meeting. It will be 
held in New York City during the week 
of September 26 through 30. 

The theme of the Conference and Ex- 
hibit is “Progress Through Instrumenta- 
tion.” Papers and discussions at the ses- 
sions will cover subjects concerned with 
instrumentation in aeronautics, meteorol- 
ogy, nuclear instrumentation and under- 
water instrumentation, in addition to a 
complete range of industrial instrumenta- 
tion 


COMING CONVENTIONS 


Oct. 7-8. Ohio Vocational Association, at 
Southern Hotel, Columbus, Ohio. Exhibit 
chairman, C. O. Tower, 3520 Central Park 
way, Cincinnati 23, Ohio. 

Oct. 14-15. New England Industrial Arts 
Teachers Association, at Wentworth by the 
Sea, New Hampshire. Secretary, Edward 
P. Stach, Warren Harding High School, 
Bridgeport 10, Conn. 

Dec. 5-9. American Vocational Associa- 
tion, at Los Angeles, Calif. Secretary, M 
D. Mobley, 1010 Vermont St., N.W., Wash- 
ington 5, D. C. 
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from box to box 


the quality 
never varies 


You'll never find Venus Drawing Pencils off 
even a hair. They're consistent in all 17 
degrees. Venus’ Homogenized Lead* does it 
..-insures uniform smoothness, perfect, 
smudge-free work . .. from pencil to pencil, 
box to box. They're stronger too, hold a 
needle-point longer. Pressure Proofing* 
seals the lead to the wood along its full 
length. Prove all this for yourself. Send 
Coupon today. +Exctusive Venus patent 


: Dept. D., Lewisburg, Tenn. 

* Gentlemen: Enclosed in 25¢ for 24-page 
instruction booklet “Sketching with 
Venus Pencils,"’ including FREE Venus 
Drawing Penci). 


Name 
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personal 


appointments. . . 


> Arthur F. Akr, associate in industrial 
arts education, appointed acting chief of 
the Bureau of Industrial Arts Education, 
New York State Education Department, 
effective March 10, 1960. He succeeds Roy 
G. Fales who retired December 31, 1959. 
> Ralph C. Bohn, associate professor of 
industrial arts, named acting head of the 
industrial arts department at San Jose 
State College, San Jose, Calif., to succeed 
Robert J. Moore, dean of sciences and oc 
cupations, acting head of the industrial 
arts department since the death of Heber 
A. Sotsin in January, 1960. 

>» C. Nelson Grote, who for the past two 
years has been studying toward the doc- 
torate at the University of Illinois, has 
recently accepted a position at Morehead 
State College, Morehead, Ky., as chairman 
of a new Division of Applied Arts, with 
teaching responsibilities in industrial arts 
education 

>» Raymond Cherry, is head of the indus- 
trial arts department at Lockport, IIl., 
Township High School. He received a 
B.S. degree from Parsons college, Fairfield, 
lowa, and a M.A. degree from the Uni 
versity of Missouri in 1934 

> Charles F. Green, who for the past 13 
years has been a machine drafting teacher, 
head of the drafting department for seven 
years, and evening school principal for 
five years at the Middlesex County Voca 
tional and Technical High School in New 
Brunswick, N. J., has recently been ap- 
pointed director of vocational and tech- 
nical education in Warren County by the 
board of education of the vocational 
schools in the County of Warren. He will 
be responsible for the promition and de 
velopment of a vocational-technical pro 
gram there 

> Jack Smith is assistant professor and 
head of the Trade and Industrial Educa- 
tion Department, Mindanao Institute of 
Technology, Kabacan, Cotabato, Philip 
pines 

George F. Henry, who retired a year ago 
as head and professor of industrial arts at 
Colorado State University to go to Pakistan 
in September, 1959, as a Fulbright lecturer 
in education working with the schools in 
West Pakistan offering technical education, 
has now joined the Oklahoma State Uni 
versity Technical Education Program (Ford 
Foundation) as teacher trainer, and will 
be at the Kovachi Polytechnical Institute 
in that capacity until November, 1961 


retirements .. . 


> Floyd Keith, head of the department of 
metalworking and professor of industrial 
education, at Stout State College, Me 
nomonie, Wis., retired at the end of the 
school year, after 38 years as a member of 
the faculty. 
> Aubrey Porter, who recently received an 
honorary life membership in the New 
Jersey Industrial Arts Association, having 
been teaching industrial arts for 43 years, 
and who was serving as department head 
at Junior High School, Long Branch, N. J., 
retired at the close of the school year 
Harold Shannon, department head at 
Asbury Park High School, Asbury Park, 
N. J., retired at the close of the school 
year after having served as industrial arts 
teacher for a period of 43 years. An hon- 
orary life membership in the New Jersey 
Industrial Arts Association was conferred 
on him recently 


*turn your budget into 
a lifetime investment 


functional... 
flexible 
lifetime quality STEEL 


\—~_ MULTI-STUDENT 
ewes DRAWING UNITS 


QUALITY SERVICE: 


© Open working surface from the famous FLEX-MASTER line 


¢ Horizontal storage of 
boards up to 20” x 26” 
— Mt me my tools, These economical STACOR units last a lifetime...let you make 
——— the most of your space...and your budget. From the day they're 


¢ Drawers have installed, there’s no replacement...minimum maintenance. 
individual locks... 
are masterkeyed STACOR Multi-Student Drawing units are flexible! 3 basic cabinet 
e Heavy gauge steel units combine with desks to serve from 6 to 12 students effi- 
e Hard-baked enamel! ciently at each unit. 


finis 
Stretch your budget! Specify STACOR Lifetime Quality Steel 


© Permanence Drafting Equipment. Write today for New Complete Catalog, show- 
¢ Minimum upkeep ing all combinations to meet your specific requirements. 


STACOR EQUIPMENT COMPANY 


manufacturers of lifetime quality equipment for schools, libraries and industry 
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notebook 


WHAT YOU SHOULD KNOW ABOUT GLUE 


Modern, ready-to-use wood glues have 
made the task of forming permanent joints 
in wood virtually foolproof. The right type 
of glue, properly used, will enable one to 
assemble pieces easily so that joints will 
never work loose, even under rigorous con- 
ditions of outdoor use or under heavy 
loads. 

Glue is an indispensable item in the 
making of useful wooden articles. While 


glue, like nails or screws, is a fastener, a 
nail or screw fastens at one point only 
and glue holds over the entire surface of a 
joint and can weld wood together so that 
a glued joint is actually stronger than the 
pieces of wood to which it is applied 
The strongest known means of fastening 
wood together, glue also spreads in a uni- 
form film that firmly binds together every 
part of the surface to be joined. It pro- 





BENNETT SHOP TEXTS 


Announcing New Revision 


COLORING, FINISHING AND 


PAINTING WOOD 
By A. C. Newell and Holtrop 


Called a “library on the subject” by men 
who have used it. The new edition contains 
the latest techniques and processes of the 
master craftsmen. Includes the use of 
paints, varnishes, stains, abrasives and 
other wood finishing materials. $7.48 








A complete woodworking series... 


|. A. BENCH WOODWORK 

By Feirer 

This new text, written especially for introduc- 
ing seventh and eighth grade students to 
the art of woodworking has met wide accept- 
ance. 


I. A. Bench Woodwork shows the beginner how to design, plan and carry 
through a project in woodworking. All the fundamental tools, processes and 
methods are covered. Tells how and why tools cut. Shop conduct and safety are 
stressed. The use of hand tools and introduction of drill press and jig saw is 
presented in a fashion that creates interest and activity. 

Specially bound, I. A. Bench Woodwork lies flat for easy reference during work. 
Sharp illustrations and diagrams, many with color, graphically illustrate the 
proper methods, tools and processes. $3.24 


BENCH WOOD STUDENT GUIDE 


This complete, new study guide has been carefully planned and written for 
I. A. Bench Woodwork. Includes questions, problems and work sheets. $ .76 


INDUSTRIAL ARTS WOODWORKING (1960) Revision By Feirer 

An entirely new section has been added to this woodworking textbook designed 
for the eighth or ninth grade student. Upholstery of furniture, bending of woods, 
portable power tools, details on plywoods and veneers and new projects have 
been added to this outstanding woodworking textbook. $3.96 


WORKBOOK FOR INDUSTRIAL ARTS WOODWORKING 


New in 1960 and contains questions, problems and additional woodworking 
information. Provides a student reference and an aid for the instructor. $1.00 


ADVANCED WOODWORK AND FURNITURE MAKING 

(1960 Revision) By Feirer 

Three new sections have been added to this new, revised machine woodworking 
text. Portable electric power tools, radial arm saw, furniture style and design 
= o* assembly and finishing techniques of the master craftsman are now 
included. $4.16 


ADVANCED WOODWORKING WORKBOOK (1960) Revision) 

Written by Feirer for use with Advanced Woodwork and Furniture Making. 
Includes 39 study guides following a superior woodworking course. Contains 
hints on class organization, safety and record keeping. $1.28 


Order your Examination Copies. . . . Write for your Free 
Catalog of Industrial — Vocational Education Textbooks. 


CHAS. A. BENNETT CO., 


800 Duroc Building “Educational Publishers Since 1899" 


INC. 
Peoria, Illinois 
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vides joints that can resist high stress and 
violent shocks and that permit the com- 
bining of wood into economical thicknesses 
and into useful and ornate shapes other- 
wise impossible. 

Glue suitable for wood joints and veneers 
is usually sold by hardware stores, paint 
stores, lumberyards, and building-supp!y 
houses. Do not make the mistake of buy- 
ing mucilage, paste, or cement which, al- 
though suitable for gluing paper, card- 
board, or crockery, will not make a 
permanent bond on wood. 

Successful wood gluing calls for atten- 
tion. to details and the use of the right 
type of glue for the particular job on 
hand. No one glue can do all the jobs 
equally well, hence the variety of differ- 
ent kinds available. Some are ready mixed, 
while others must be mixed immediately 
before use. The wood glues that the stu- 
dent woodworker and the home handyman 
will be most likely to use will fall into 
one of the following general categories 
liquid animal, casein, plastic resin, white 
polyvinyl, resorcinol, and contact cement 
These are all described in the following 
chart along with the principal character- 
istics of each. 


Rules for Gluing 

Aside from using the right glue, there 
are five simple rules to follow if strong, 
neat-looking wood joints are to be as- 
sured: 

RULE No. 1. Be sure to mix and use 
the glue exactly according to the manu- 
facturer’s printed directions. With those 
glues that have to be mixed be careful to 
measure quantities exactly — never guess 
When specific temperature limits are given, 
do not work in situations which are 
colder or warmer than the maximums or 
minimums listed. Temperatures of around 
70 degrees are ideal for most wood glues 

RULE No. 2. Be sure all joints are 
clean and dry before any glue is applied 
For maximum strength the glue should be 
able to penetrate into the porous surface 
of the raw wood. Scrape off all paint or 
other coatings. If old broken joints are 
being reglued, sandpaper or scrape carefully 
until all the old glue is removed 

RULE No. 3. Apply glue evenly in a 
smooth layer over all parts of the joint or 
over all points of contact. For best re 
sults apply on both surfaces wherever pos 
sible. A small brush or wooden spatula 
works well on most jobs. For larger sur 
faces a piece of an old hack-saw blade 
or an old windshield-wiper blade will make 
an excellent spreader 

RULE No. 4. Always make joints as 
tight fitting as possible before glue is ap- 
plied. While some glues have limited 
capacity for filling in cracks and crevices 
in poorly fitted joints, all glues will hold 
better and look neater if joints are 
smoothly cut and snugly fitted. On fine 
cabinet or furniture work, trial assemblies 
are suggested before any gluing is actually 
done. 

RULE No. 5. Clamp the work firmly 
in position, making certain that adequate 
pressure is applied and that individual 
pieces are in proper adjustment. Different 
types of clamps are available in hardware 


(Concluded on page 82) 
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ie A MUST ®OR EVERY TEACHER 
Positive 


Portable 


Now Available! 


NEW ALVIN 


MAGNAFLUX Y-5 YOKE KIT READY REFERENCE 
*195°° CHART With 


Users net price 

F 0.8. Chicago 
Everything you need for Mag- 
nafiux testing: Yoke, gray 
powder and red prepared bath, 
cleaner, instructions, etc. 
Metal carrying case. 
For maintenance overhaul, or 
even certain production inspec- 
tion get the real Magnaflux in 
its most convenient form! Just 
right magnetizing power—light, 
sensi. easy to handle 7 lb. yoke, great- 
est accuracy and repeatability 
of results—Use indoors or out 
light. from 115V. A.C. or a 12V. bat- 
cost. tery — Handles hard-to-reach 
parts or areas. 


z 
LightWeight 
FINDS CRACKS INSTANTLY! 










(Bd) ORDER FROM YOUR DISTRIBUTOR, OR DIRECT 
(fis MAGNAFLUX CORPORATION 
A Subsidiary of Genera! Mills 
7341 W. Ainslie Avenue, Chicago 31, Illinois 





FREE! A Complete Plastics Buying 
* Guide for the Instructor 


COPE’S CATALOG OF PLASTICS CERES A TOR GP OR GRR SPREE 
AND CRAFT SUPPLIES = 


Ster Drawing Pencils 
. No. 5054 Retoll $.90 doz. “T”" Square 
Latest Edition puts the Finest Selection of Plastic No. C-18 — Retail $2.75 


Sheets, Rods, Tubes, Liquids, Films — Tools — Find- ~ 
ings — Manuals — Project Ideas at Your Fingertips. .. SES 
Includes Money-Saving School Discount Schedule! SS —— ———— 




















: A Basswood Drawing Board peg 90 
Ne motter what your requirements — from cut-to-size pieces of No, DB111-Retail $1.90 No. 2 etal $. 
Plexiglas to versatile, laboratory-type plastics forming presses — 
COPE'S CATALOG makes the job of obtaining all the plastics you 
need for industrial arts courses easy and convenient! it offers ao 
DEPENDABLE ONE-STOP SOURCE for the hundreds of plastics items Special Educational Discounts 
used in the school shop (some of which you see listed below), Te All Schools And 
ond contains information on applications and characteristics which 
you'll find helpful. Send today for your copy, and remember — Industrial Arts Instructors 
at COPE you get some day service, lowest prices! Se ou ; eat FREE ACHIEVEMENT AWARDS 
holastic Drawing Orders Exceeding $75.00 
C) Plexiglas, clear & colored [) Fibergias-Polyester Resins No. 912 Retail $8.00 oe es $ 
Lucite Tubing & Rods bal Carving Tools, Drills 
Cellulose Acetate |) Tenite 1! Screw Driver Handle 
Styrofoam Stock “QUALITY AT THE RIGHT PRICE” 
|) Adhesives, Buffing Wheels & [) Castolite Liquid Casting Plastic 
Compounds [5 Electric Ovens ALVIN & CO., INC. Windsor, Connecticut 
[) Dyes, Blending Granules, Filling |) Salvage Materials me ces es ee ee ss es ee es es ss os es es 
Plaster for internal Carving Plastic Lacing, Cord, Ribbon ¢ 
[) Jewelry Findings & Belting Alvin & Co., Inc. 





Windsor, Connecticut 


MAIL i 

| Step-by-step instruction sheets for distribution Please send me the FREE 1960 Alvin Ready i 

FREE! to students showing how to make Decorative a 
Fiberglas Bowls and Internal Carvings. Write on school letter- 

head stating quantity of each you need 4 
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Dept. U Highway 100 Godfrey, Illinois 


"Just Across the Mississippi from St. Lowis"’ 
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HOW 
30,000 teachers 
introduced their 
pupils to the 
fascinating world 


° LIGHT 
& SIGHT 


©@©@ Your ‘Working with Light’ packet offers 
much more in the area of science of lighting 
than the ordinary project book used in shops. 
I'm happy to see more of this ‘why’ and ‘how’ 
scientific approach. be) 


This comment from a shop teacher is 
typical of the high praise accorded the 
supplementary classroom program dis- 
tributed by the Better Light Better Sight 
Bureau. Last year, 30,000 teachers sent 
for this comprehensive program. It pre- 
sents the intriguing subject of Light and 
Sight in a manner designed to heighten 
student interest and lighten teaching 
work. Moreover, the Bureau’s aids are 
thoroughly up-to-date, in contrast to 
standard textbooks which are not nor- 
mally able to keep abreast of rapid de- 
velopments in this specialized field. 


NEW KITS READY NOW 


The Bureau’s supplementary teaching 
program, “Working with Light”, has 
been prepared after consultation with 
representatives of the N.E.A., the 
A.LA.A., the A.V.A. and others promi- 
nent in industrial arts and vocational 
education. It is specifically formulated 
for high school and junior high school 
industrial arts classes, and includes a 
116-page lighting handbook, 24 project 
leaflets and a reference folder for each 
of 24 students. 


FREE FOR THE ASKING 


A complete package of “Working with 
Light” materials will be sent without cost 
or obligation to shop teachers in areas 
served by a Better Light Better Sight 
Bureau utility sponsor. (We will check 
our sponsor list for your area.) For your 
free kit, use the readers’ service card in 
this magazine...or simply send your 
own name, and your school’s name and 
address, to: BETTER LIGHT BETTER SIGHT 
BUREAU, Dept. WWL-2, P.O. Box 1647, 
Grand Central Station, New York 17, N.Y. 
(Offer not available to students nor to sub- 
scribers outside the U.S.A.) 





ALL ABOUT GLUE 


(Concluded from page 80) 


stores in all sizes and shapes. They should 
always be positioned so that their jaws 
are square against the work, and so that 
pressure is uniform at all points. Always 
use protective blocks of scrap wood to 
prevent damaging the surface and to help 
spread the pressure evenly over the entire 
joint. Pressure should be just heavy enough 
to squeeze out the excess glue and to close 
the joint carefully. Too much pressure may 
warp or twist the work, and may squeeze 
out so much of the adhesive that the joint 
will be almost dry. 


STRONG GLUE JOINTS 


1. It is usually unnecessary, and often 
detrimental, to roughen the wood surface; 
in fact, the mating surfaces should be 
machined to a smooth, true fit 

2. Animal glue must not be overheated 
Heating the wood is generally unnecessary 
or detrimental. 

3. Glue should be thick, rather than thin, 
in consistency when it is pressed 


Glue Types Brands 


Principal Uses 


4. A relatively heavy pressure should be 
applied to bring the surfaces to be joined 
into firm contact until at least partial 
setting has occurred. 

5S. The surfaces to be glued together 
should be smooth and even. Make sure of 
this by holding the joint up to the light 
before gluing. 

6. Dowel or mortise and tenon joints 
must be tight fitting. 

7. Regardless of how much glue is ap- 
plied, a weak bond will result from loose 
fitting joints. 

8. In repairing furniture, always scrape 
any old glue from the surfaces of the wood 

9. Apply a thin, even film of glue to 
both sides of the joint. 

10. Let glued joints stand without strain 
for 24 hours after gluing, thus allowing 
the glue to season. 

11. Minor details of procedure can be 
varied in any way that will assure a proper 
jellylike consistency of the glue at time of 
pressing 4 


— Ernst H. Suerken 
Dobbs Ferry, N. Y. 


Features 


Casein powder Casco 
mix with water 


before use 


Plastic resin 
(urea resin ) 
powder — mix 
with water 
before use 


Animal ( Fish Franklin 
glue — liquid 


ready to use 


White polyviny! 
— liquid, ready 
to use 


Glue-All 


Resorcinal liquid Elmer's 
and powder 
which must be 
mixed together 
before use 


Resorcinol 


Contact liquid 
ready to use Contact 
Elmer's 
Contact 


Weldwood 


Cascamite 


Le Page's 


Presto-Set 


Waterproci 


Weldwood 


Weldwood 


Heavy-duty, general wood- 
working where high 
strength and moderate re- 
sistance to moisture is 
needed — especially if oily 
woods are being used 


Fine furniture work, cab- 
inetwork, and veneering — 
particularly where stain- 
free qualities and high 
moisture resistance are 
needed. 


Heavy-duty, general wood- 
working where strong 
joints are needed and no 
dampness will be _ en- 
countered 


Light-duty, general house- 
hold gluing of furniture 
joints and small assembly 
jobs which are not subject 
to stress or to dampness 


Absolutely waterproof 
joints in boats, outdoor 
furniture, sports equip- 
ment, and other jobs ex- 
posed to soaking, boiling, 
freezing, or contact with 
mild acids or alkalies 


Interior bonding of plastic 
laminates to plywood, and 
for <ementing plywood 
panels to walls or studs or 
to other sheets of plywood 
or hardboard. 
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Can be used in unheated 
workshops (down to freez- 
ing). Has good filling ac- 
tion on poor fitting joints 
but is subject to mold and 
may stain dark woods 


Gives strong joints which 
are light in color and very 
waterproof. It is not sub- 
ject to mold and will not 
stain. Tight-fitting joints 
and heavy clamping pres- 
sures are needed. 


Ready to use and light in 
color. It has good filling 
action on poor fitting 
joints. Good resistance to 
moderate heat and to 
mold. 


Dries absolutely clear and 
will not stain anything. It 
is always ready to use and 
is very quick setting. How- 
ever, it will soften up if 
exposed to heat. 


Can withstand any ex- 
posure that will not harm 
the wood itself, and works 
well on filling in poorly 
fitted joints. Has dark 
color and cannot be used 
when temperature is be- 
low 70 degrees. 


No clamping needed as it 
bonds instantly and _ per- 
manently on contact. Must 
be used when temperature 
is at least 65 degrees 
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eo, 


MORE EFFECTIVE TEACEENG: many hands-at-work illustrations 


show how ... clear, concise instructions tell why. 


Rani: ee student assignments and activities, 


study questions and easy readability make learning easier. 


ARCHITECTURAL ORARTING 
5 


WOODWORKING WITH MACHINES 


by J. H. Douglass 

This new 1960 text reflects the know- 
ledge gained by the author through many 
years of teaching experience. It con- 
tains seven main sections on woods and 
their uses. A section is devoted to useful 
visual aids for woodworking. Questions 
and suggested assignments for most 
units. A set of tests is included free. 
List price $4.20 


GENERAL DRAFTING 


by Fryklund and Kepler 

This revised 1960 edition presents the 
fundamentals of each drafting principle 
in two easy-to-use parts: (1) operations 
(manipulative) and (2) information 
topics (the things to be known). There 
are 299 illustrations. Problems are pre- 
sented with each unit. List price — cloth 
bound (#059) $3.40, paper bound (#058) 
$2.00 


GRAPHIC ARCHITECTURAL DRAFTING 


by J. Edgar Ray 

To help develop an understanding of 
architectural drawing the principles and 
techniques are visually presented in this 
new 1960 edition. Detail drawings are 
presented in plan, section, and perspec- 
tive for more effective visualization of 
the construction. 190 full-page plates. 
List price $4.80 


EXPLORATORY ELECTRICITY 


by Arnold and Schank 

This 1960 basic text for a 12 week course 
in junior high has classroom tested ac- 
tivities and projects. It offers an under- 
standing of the production, transmission, 
safe use, and various kinds of electricity. 
It helps students understand how to make 
better use of electricity — how te con- 
trol it safely — the way some home ap- 
pliances use it. List price $1.25 


PHOTO-OFFSET FUNDAMENTALS 


by John Cogoli 

This is a basic manual for beginners in 
photo-offset lithography. It is a prac- 
tical guide for the worker, student, 
teacher, apprentice, salesman, buyers and 
others wanting a working knowledge of 
offset printing. All methods of printing 
are reviewed. Job planning, photography, 
inks, papers and presswork are all thor- 
oughly covered. List price $4.80 


MACHINE WOODWORKING 


by Robert E. Smith 

Covers, in practical organization and se- 
quence, the operation of power wood- 
working equipment and sharpening of 
tools. 104 units present instruction and 
related information. 365 illustrations aid 
students in visualizing the “how to” 
units. List price $4.00 


EXPERIMENTAL BASIC ELECTRONICS 


by Evans and Porter 
Gives students basic experience in all 
if major uses of electronics — communica- 
evans tion, control and protection, measure- 
ment, conversion of electricity to other 
7h forms. Theory is taught along with the 
ig work experience. Six basic and 12 ad- 
7 vanced experiments. List price $2.80 
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New “interest-stimulating” project books 


131 - Problems In Sheet Metalwork 

by Anderson, 56 projects for junior high students. 
043 - Basic Woodwork Projects 

by McGinnis & Ruley. 68 modern projects for Jr. 
High. 

490 - General Shop Projects 

by Zanco. 45 projects in metal and wood. 

130 - Machine Shop and Foundry Projects $3.80 
by Kauffman. A wide range of useful articles. 


Postage : No 

Will Be Paid 2 Stamp 
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United States 
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McKNIGHT’S Texts and Project Books 


GENERAL SHOP BENCH WOODWORKING 
001 - paper bound, 002 - cloth bound, by 470 <0 bed dutening Your Cu $1.60 


Fryklund & LaBerge. Forth edition of a 

popular and well-known textbook. This book ’ ’ 

is simply worded and easy to understand, O52 wp wiarinisdhviiestthan Pane 
with 387 illustrations. Free tests cover each Teotins Pert 2 


unit. List price — paper bound $1.60, cloth 
bound $3.60. 


METALWORK TECHNOLOGY & PRACTICE 


102 - by O. A. Ludwig. A complete text- 
\ os book for general metalwork — hand and 
wt", machine. Describes tools, materials and 
0 \ operations common to many metalworking 
occupations with illustrations (799). Des- 
cribed by many authorities as “the most 
complete book on metalwork ever published”. 

List price $5.00 


APPLIED DRAWING AND DESIGN 


061 - by Scrogin and Bettencourt. A com- 
prehensive groundwork in many practical 
branches of mechanical drawing. It pre- 
sents drawing as a language — the graphic 
language of industry. Practical even in 
classes where there is a high degree of dif- 
ference in ability. Drawings meet revised 
A.S.A. standards. List price $4.60 


GENERAL ELECTRICITY 


253 - by Jones. Provides a practical work- 
ing knowledge of common everyday elec- 
tricity. Simply and directly presented with 
well illustrated drawings and photographs. 
Several shop projects of a practical nature 
are included. List price $1.60 


GENERAL SHOP ELECTRICITY 


» 
B 251 - by Dragoo and Porter. Twenty-six 
ni nite 
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projects used to demonstrate application of 
electrical theory followed by section on how 
and why it works. Adaptable for text use 
in both unit shops and general shop courses. 
Student can progress according to his own 
ability. List price $1.60 


GENERAL PRINTING 


201 - by Cleeton and Pitkin. Standard text 
for beginning students of printing. Com- 
bines easy-to-understand text approach with 
many illustrations to teach the fundamen- 

fisting tal operations in setting type and platen ok ia 
presswork. Information on typographic lay- 
out, offset lithography, gravure, and bind- 
ing and finishing. List price $3.60 


FREE 30-DAY APPROVAL 


Tear out card and mail TODAY! 


Circle books wanted for 30-day examination | 


00! 002 010 oll 015 020 
026 043 05! 053 058 059 
062 070 080 082 101 102 
110 itl 112 119 120 125 
127 128 129 130 131 140 
151 152 154 160 161 165 
171 201 205 210 215 220 
251 252 253 265 275 276 
452 














Multiple Activities in $6.00 
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GIFTED STUDENTS 


(Concluded from page 53) 
entific principles, its use reflecting and 
illustrating these principles. . 

It also must be historically accurate, 
with general design conforming to the 
materials and methods of construction 
in use at the time of its discovery. One 
student, a master model-maker, con- 
structed a working model of the steam 
gun carriage designed for use by Na- 
poleon the first, a project that required 
the manufacture of component parts in 
keeping with design common to the 
early nineteenth century. Another stu- 
dent built a water wheel. 

In addition, the project must be 
technically accurate, for all projects are 
expected to do the student, the labora- 
tory, and the teacher honor. Poorly 
built projects never are entitled to a 
superior mark, be they ever so accurate 
scientifically and historically, for this is 
after all, an industrial arts program 
where projects must reflect proper un- 
derstanding and use of tools, of ma- 
terials, and of machines. 

One objection to this program was 
voiced to the author by a fellow teacher 
who felt that the industrial arts de- 
partment was infringing upon the prov- 
ince of a sister department. Even a 
cursory study of this objection reveals 
how specious it is: the advances of 
modern science have made the teaching 
of this subject so complex and so time 
consuming that science teachers must 
devote most of their efforts to a purely 
theoretical approach to the subject. We 
long have been teaching applied sci- 
ence in the electricity laboratory, so it 
is difficult to accept any objection to 
teaching applied heat, mechanics, or 
any other scientific discipline. 

Before accepting any course of study, 
the instructor must first be sure it sat- 
isfies the stated and generally accepted 
objectives of industrial arts. By ex- 
amining not only the present, but also 
the past and future of industry in their 
research and projects, and by sharing 
this experience with fellow students in 
the form of oral and written reports, 
students surely fulfill the objective of 
industrial arts to explore industry and 
our industrial civilization. By working 
in an area of endeavor of natural in- 
terest to them, students can logically be 
expected to develop an avocational in- 
terest. By using, as a class, a wide 
range of materials as a result of related 
discussions, consumer knowledges can 
be developed with this program as well 
as with any other. So, too, can one 
examine all objectives of industrial arts 
and fulfill them. 

What are the specific benefits ac- 
cruing from this course of study? It 
motivates the intelligent student to 
greater effort by presenting him with an 
area of instruction of natural inter- 
ests to him; it requires, through com- 
mittee work and reports, a fine degree 
of co-operative effort; and it serves to 
inform both administrators and the 
public that industrial arts has outgrown 
the manual training, let-us-make-a-sand- 
paper-block philosophy. 4 
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An Enrichment Program 
for Industrial Arts 


JAMES A. HALES 


When several industrial arts students 
proposed additional classes for more 
thorough study, the author received per- 
mission from the local board of educa- 
tion and the administration to organize 
a program of enrichment. 

A Saturday class meeting was selected 
because (1) regular school work would 
not interfere with the program and 
scheduling problems were at a mini- 
mum, (2) use of school facilities was 
possible, and (3) this period provided 
a longer, uninterrupted period of time 
for work setup and completion. 


Procedural Details 


The enrollment was based on inter- 
est in more advanced industrial arts 
study. Students were required to have 
an outstanding record of accomplish- 
ment in current and previous industrial 
study as well as a 2.5 cumulative av- 
erage, based upon the four point sys- 
tem, in all other school subjects. It can 
be further noted that no credit is issued 
for the course. 

Actual cost to the school was very 
small considering that facilities would 
normally be vacant. Salary for the in- 
structor and the use of utilities appeared 
to be the only additional cost. All ma- 
terials are purchased by the students. 

The instructor’s salary should be suffi- 
cient to make the time spent for class 
preparation worthwhile. It must be un- 
derstood that with students of the 
caliber selected and a limited class size 
the instructor has an ideal teaching 
situation with students eager and de- 
termined to learn all that the instruc- 
tor has the ability to present. The 
instructor’s thorough knowledge of sub- 
ject matter and adequate class prepara- 
tion are therefore mandatory for a suc- 
cessful program. Students can quickly 
see through a teacher’s mask and will 
stop attending a class on their own 
time if they are not challenged. Upon 
completion of the first year of the 
program attendance was averaging bet- 
ter than 95 per cent. 

It must be recognized that each of 
the students had to be enrolled in the 
industrial arts curriculum which is a 
basic orientation and exploration of the 
major industrial processes. It was from 


Mr. Hales is an instructor of metals 
in the Solon, Ohio, High School. 


this point that the special program be- 


gins. 

Each student began his study from 
the point of his present ability and 
knowledge in the chosen area. The pro- 
gram functioned on the general unit 
shop basis with each area in operation 
simultaneously, The present program 
consisted of a general metals class ac- 
tive in the areas of foundry, forging, 
welding, and machine shop. The periods 
were of sufficient length (three hours) 
and the class of sufficient size (ten stu- 
dents) to permit the instructor to meet 
with each group individually during the 
period while all other groups are ac- 
tively engaged. 

Some objectives of the course, which 
should be considered by others plan- 
ning a similar approach, were: 

1. To challenge those gifted in the 
manipulative and technological skills. 

2. To provide the student with a 
deeper interest in the areas of industry 
to the extent that his interest and abil- 
ity and the school facilities permit. 

3. To provide the student with a 
deeper understanding of the subject 
field as a method of meeting the chal- 
lenge of the nation’s need for more in- 
tense technological education. 

4. To develop creativity by giving 
full explanations of the so-called “me- 
chanical processes” and by insisting 
upon clear understanding on the part 
of the students. 


In Evaluation 

While it is still too early to complete 
a detailed follow-up study of the re- 
sults of the program, evidence tends to 
indicate its worth. At the completion 
of the 1958-59 school year there were 
ten students enrolled in the program. 
Of the ten, two were graduating seniors. 
At the present time one is studying in- 
dustrial arts education at a midwestern 
university and the other is an apprentice 
tool and die maker in one of the better 
industries. The eight remaining students 
are all re-enrolled in the current Satur- 
day program. 

The willingness of any industrial arts 
instructor and school administration to 
promote a program challenging to the 
gifted and providing them with an op- 
portunity for creative development will 
be greatly appreciated by the American 
high school student. 
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DR. BAWDEN 


(Continued from page 22) 


Further Formal Education 


Realizing that he could not go much 
further in his chosen profession without 
advanced preparation, Mr. Bawden de- 
cided after four years of teaching in 
Buffalo to attend the Teachers College, 
Columbia University, and pursue a reg- 
ular college curriculum for the prepara- 
tion of industrial arts teachers. He ob- 
tained the bachelor of science degree 
from Teachers College in 1903, which 
gave him full credentials for teaching 
industrial arts. He recalls that at the 
conclusion of his senior year, he was 
selected to serve as a toastmaster at a 
luncheon which honored professor 
Richards. 


College Teaching 

In September of 1903, Mr. Bawden 
accepted a position as head of the newly 
created department of manual arts at 
the Illinois Normal University at Nor- 
mal, Ill. This was the first such depart- 
ment for the training of manual arts 
teachers in Illinois. His first college job 
consisted of teaching three double 
periods of college students daily, one 
double period of training school pupils 
and supervision of handwork in the 
elementary grades of the training school. 
During his years at Normal, he saw 
his department grow in size and stature 
to the extent that a new building was 
constructed to house the rapidly-ex- 
panding industrial arts department. 

In 1910 he was appointed assistant 
dean of the College of Engineering at 
the University of Illinois. His work 
there was largely administrative as he 
had no teaching assignment. After two 
years in which he acquired some very 
valuable administrative experience he 
decided to pursue a graduate study pro- 
gram. 


Graduate Study 

A leave of absence was secured from 
University of Illinois and in the fall of 
1912 Mr. Bawden returned to Teachers 
College, Columbia University, on a grad- 
uate research scholarship to spend the 
next two years and summer sessions to 
earn the doctor of philosophy degree. 

His graduate major was in adminis- 
tration of industrial education with a 
minor in social science. His advisory 
committee consisted of Drs. Frederick 
G. Bonsor, George D. Strayer, and 
Edward L. Thorndike, all well-known 
educators. While at Teachers College he 
contributed his first professional writing 
which was a chapter in the annual re- 
port of. the United States Commissioner 
of Education for the year of 1914. 


U. S. Office of Education 

During 1914, Dr. P. P. Claxton, 
Commissioner of Education, secured an 
appropriation for “The Investigation of 
Rural and Industrial Education.” The 
qualifications for this position were set 
so high, even in those days, as to require 
a doctor’s degree. Since Dr. Bawden 


was the second person in the United 
States to receive a doctorate in indus- 
trial education, he was a natural and 
successful applicant for the position. He 
was appointed to the position of special- 
ist in industrial and vocational educa- 
tion, taking office on August 26, 1914. 
This new position afforded Dr. Bawden 
the rich experiences and opportunities to 
visit and study programs throughout the 
United States whereby he could make 
substantial and informative reports con- 
cerning the progress, particularly of in- 
dustrial education in its various aspects. 
This provided him the opportunity to 
meet people and thereby gain his first 
great insight into leading personalities 
in this young and growing educational 
field. 

During his nine years with the United 
States Office of Education, he traveled 
to practically every state in the Union 
and Canada, and Mexico. He made 
numerous contributions to professional 
magazines and wrote many reports 
which are still on record of the early 
trials and tribulations of a field which 
received much national recognition dur- 
ing his time, and largely due to his 
efforts. 

He was a strong advocate of the 
dinner-conference procedure to bring to- 
gether leaders to discuss pressing topics. 
He did this on numerous occasions while 
in the U. S. Office of Education and 
generally he was designated as the chair- 
man. This provided an opportunity for 
a group of national leaders to meet so- 
cially around dinner tables, and then to 
discuss professional interest matters 
which ultimately gave stature to the ex- 
panding industrial arts movement. These 
meetings provided the material for 
many of the now historical documents 
which are on file due to the meticulous 
recording of minutes and notes taken by 
Dr. Bawden. 

He was also one of the first national 
officials to conduct organized surveys of 
public schools in America. These gen- 
erally showed the need for increased 
educational importance of various facets 
of industrial education. His surveys not 
only pertained to the development of 
industrial arts, but assisted greatly in 
the promotion of trade programs 
throughout the nation. Space does not 
permit detailed listing of the many fine, 
data-packed surveys and studies which 
were conducted during his nine years in 
the U. S. Office of Education. 


Administrative Experiences 

In the fall of 1923, Dr. E. P. Claxton 
accepted the superintendency of the 
public schools in Tulsa, Okla. Due to 
the close relationship between Dr. 
Claxton and Dr. Bawden, it was not 
surprising to learn that Dr. Bawden had 
resigned his position in the U. S. Office 
of Education to accept a new position 
as associate superintendent of schools 
in Tulsa in charge of vocational educa- 
tion, industrial arts, and part-time and 
evening school programs in adult educa- 
tion. He inaugurated many new con- 
cepts in teaching, conferences, and clin- 
ics while in Tulsa. While in Tulsa he 


also taught in the summer programs at 
what is now Oklahoma State University 
in Stillwater. 


Editorship 

During the summer of 1928 Dr. 
Bawden resigned his position in Tulsa 
to become managing editor of the /n- 
dustrial Education magazine, published 
by the Bennett Book Company in 
Peoria, Ill. He succeeded Emanuel E. 
Erickson who resigned to accept a posi- 
tion in the State Teachers College, 
Santa Barbara, Calif. 

His first connections with the manual 
Training magazine, predecessor to /n- 
dustrial Education magazine, was in 
1899 where he displayed copies of the 
magazine at a state convention. The first 
reference to him in that magazine was 
in 1901 which described the assignment 
he heid. His first article in the magazine 
was in 1903. This was followed by 
voluminous writings and book reviews 
until the magazine ceased publication 
in 1939. 

He made an extensive study to find 
out what problems the teachers had to 
solve, what material the teachers would 
like to have, and what kind of illustra- 
tions would be most helpful for the 
magazine. He was constantly encourag- 
ing younger men of promise to give 
them the opportunity to grow profes- 
sionally by means of contributions 
which they could make through the 
magazine. He was giving this type of 
encouragement to his graduate students 
at the Kansas State College of Pitts- 
burg during the summers of 1932, 1933, 
and 1934 at which time the writer first 
met him while pursuing his master’s de- 
gree. Those who were fortunate to be 
students in classes there or elsewhere 
can well attest to the fact that Dr. 
Bawden was a thorough, and very de- 
tailed teacher, and demanded the maxi- 
mum from his students. His students 
always had the highest regard for him 
because of the knowledge which he 
possessed resulting from his varied ex- 
periences and knowledge of people. As 
editor of the magazine he was con- 
stantly encouraging prospective authors 
to develop manuscripts into book form. 


Return to College Teaching 

President W. A. Brandenburg, Sr., 
of the Kansas State College at Pitts- 
burg, appointed Dr. Bawden as director 
of the graduate program and head of 
the industrial and vocational education 
department effective with the fall term 
of 1935. In this capacity, Dr. Bawden 
was able to give again in the educa- 
tional preparation of prospective teach- 
ers his vast background of knowledge. 
The department developed into one of 
the most outstanding and successful 
graduate programs leading to the mas- 
ter’s degree in the United States. He 
created and organized the Four-State 
(Arkansas, Missouri, Oklahoma, and 
Kansas) Conference, which today en- 
joys national recognition for its out- 
standing conferences and contributions 
to the field of industrial education. He 
retired from his active assignment as 
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head of the department due to the man- 
datory age stipulation in Kansas in 
1945 to assume other responsibilities 
heretofore mentioned for the college. 

There are very few present day lead- 
ers in the field of industrial education 
who can command the respect and have 
the reputation of having been associated 
actively with as many national profes- 
sional organizations as did Dr. Bawden. 

In 1908 he became an active member 
of the early National Society for the 
Promotion of Industrial Education 
which through subsequent reorganiza- 
tions, became the present American 
Vocational Association in 1926. Through 
all of these organizational changes, Dr. 
Bawden held official positions and was 
regularly sought as a speaker or pro- 
gram director. 

In 1934 a committee from the AVA 
prepared a report on “Standards of At- 
tainment in Industrial Arts Teaching.” 
Dr. Bawden served as its co-author and 
editor. This report, small in number of 
pages, was the forerunner to the cur- 
rent AVA publication, “A Guide to 
Improving Instruction in Industrial 
Arts” which had for its editor, one of 
his former students, the author of this 
tribute. 

Dr. Bawden is also well known for his 
contributions and early inspiration in 
the formulation of the Manual Arts 
Conference of the Mississippi Valley, 
now known as the Industrial Arts Con- 
ference. The first meeting held in 1909 
was called by the late Charles A. Ben- 


nett. Dr. Bawden was the first secretary 
and remained as secretary of this or- 
ganization for the first five years. In 
1924 Dr. Bawden was named chairman 
which he retained until his resignation 
in 1941. The membership of the con- 
ference accepted his resignation with 
reluctance, then elected Dr. Verne C. 
Fryklund of Stout State College as 
chairman, a position which he still holds. 

Dr. Bawden retired from his active 
position as head of the department at 
the Kansas State College in 1945 after 
a very illustrious, comprehensive, pro- 
fessional career in industrial education. 
The president of the college requested 
that he remain and serve as director and 
editor of their numerous college publica- 
tions which he did superbly until 1950. 
In the first year of his editorship duties, 
Mrs. Bawden passed away of a heart 
attack. In 1951 the President again 
asked him to spend the year writing the 
history of the college in preparation 
for the 50th anniversary of the found- 
ing of the college. 

It was during this period of retire- 
ment that Dr. Bawden released some 
of his most important contributions to 
the literature of industrial education 
through the series of articles beginning 
in 1947 which dealt with “Leaders in 
Industrial Education.” This develop- 
ment was the outgrowth of one of the 
graduate courses for which he was so 
well known and which usually carried 
the title of “Leaders and Movements in 
Industrial Education.” 


In 1949, Dr. William Thomas Bawden 
and Miss Maud Mary Firth were united 
in marriage. After serving actively 55 
years in the interests of education Dr. 
Bawden moved from Pittsburg, Kans., 
to Tulsa, Okla., where Mrs. Bawden was 
still serving as director of home and 
family life education for the public 
schools. 

His biographical sketch would not be 
complete without mentioning a few of 
the hundreds of honors which were ac- 
corded to this outstanding American 
citizen of education. He was reported 
in “Who’s Who in America,” “Leaders 
in Education,” “Who’s Who Among 
American Authors,” “International Blue 
Book,” and nine other biographical dic- 
tionaries. 

In 1953, Dr. and Mrs. Bawden moved 
to Santa Barbara, Calif., so that they 
could participate in the many civic en- 
terprises which that great city had to 
offer. Both were particularly active in 
their musical and civic activities which 
brought much enjoyment during Dr. 
Bawden’s remaining years on the West 
Coast. His concluding statement of his 
autobiography is “It surely must not be 
considered surprising that I have many 
happy and satisfying ‘recollections of a 
varied career.’ ” 

Thus, it is most unique and fitting 
that this biographical sketch should 
conclude the series of magazine articles 
on “Leaders in Industrial Education” 
with this tribute to one of the greatest 
of all. 


are a necessity in your shop! 


APRONS PROVIDE ECONOMICAL CLOTHING PROTECTION 
AND A NEAT, UNIFORM APPEARANCE IN YOUR CLASS 
Aprons are not expensive. One apron costs less than a cleaning bill resulting from one shop mishap. 
Full cut, properly fitted to protect clothing. Strong tapes. Two roomy pockets for pencils, notebooks, etc. 
ORDER NOW FOR PROMPT DELIVERY 
FREE APRONS! With each dozen aprons you buy, we give you One Free Apron of the same size and 
color. Use these Free Aprons for Emergency — or figure your cost on the basis of 13 aprons for the cost 
of only 12. 
STANDARD DRILL APRONS 

Provided with PERSONNEL PLAN CARDS which fit into a cardholder pécket. Cards are printed: Supt., 
Foreman, Safety Engineer, Secretary, Toolroom and Maintenance. Instructors and students benefit through 
this educational PERSONNEL PLAN. Develops leadership and respect for authority. Helps the instructor 
manage a large class by permitting students to handle routine details. t 





STANDARD APRONS 
TAN, BLUE, GREEN, ORANGE. Use colors to designate different jobs within 
@ class, or TAM con designate woodworking, BLUE mete! working, GREEN 
Gutomotive, etc. QUANTITY PRICES APPLY TO SAME SIZE AND SAME COLOR 
OF APRONS. 

SizE wptel2 120024 251049 SOte 9? 100 and up 
24x28 $1.10 $1.05 $1.00 §$ 95 $ .90 
28 « 35 1.15 1.10 1.05 1.00 95 
28 x 40 1.20 1.15 1.19 1.05 1.00 
28 « 45 1.30 1.25 1.20 1.15 1.10 


WE PAY POSTAGE - CONTINENTAL U.S. 
$1.00 


SHOP ORGANIZATION 
TEXT BOOK 


“Organization, Management and 
Planning for Industrial Arts,” 
Newly revised. Solves many prod 
lems of class management. Tells 
how to organize your class just 
like management system used in 


7 > s a 
Me S CKO Ys COW LZ. 
industry. Fully itlustrated, tull of 


. CAN e PRO he beoota K a? 
Sut j ms ‘ , useful information on conducting 


M A> ‘ your class efficiently. 72 pages, by 
44E—. McW ms St., Fond du la scons Chris Groneman 


HEAVY DUTY APRONS 
Without PERSONNEL PLAN CARDS. BLUE demim and BLUE/WHITE hickory 
stripe denim. 24 x 28 in BLUE denim only. QUANTITY PRICES APPLY TO 
SAME SIZE AND SAME COLOR OF APRONS. 

SIZE wptol2 121024 251049 S01099 100 and up 
24x28 $1.15 $1.10 $1.05 $1.00 $ 95 
28 x 35 1.35 1.30 1.25 1.20 1.15 
28 x 42 1.45 1.40 1.35 1.30 1.25 
28 x 45 1.50 1.45 1.40 1.35 











Prices slightly higher west of Rockies — Sizes shown ore “cut sizes before hemming 
On personal orders under $10, please remit with order. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. _ 


EXCLUSIVE INSTRUCTORS SHOP COATS 
Designed exclusively for the Industrial Arts teacher. Not 
sold in stores. Sanforized and colorfast. Blue, Green, Tan, 
Gray, or White. Sizes 36 to 46. PREPAID. 
SC SHOPMAN — Swinging too! pocket. Pencil pocket. Two 
lower pockets with flaps to keep dirt out. Matching metal 
snaps. Belted back. Side vents. Double cuffs 

1 — $7.50, 2 to 6 — $7.25, 7 to 12 — $7.15 

13 or more — $6.90 

LC CLASSMAN — Pencil pocket. Two lower pockets. Sox 
style back with belt. Matching metal snaps. Side vents. 

1 — $6.50, 2 to 6 — $6.25, 1 to 12 — $6.15 

13 or more $5.90 
Prices slightly higher west of the Rockies 


“~ 


1A/VE for SEPTEMBER, 1960 (For more information from advertisers, use the postcard on page 103) 





1960 MODELS 


AUTOMOTIVE MECHANICS 
4th Edition 
by William H. Crouse 


/ 


TAIMLOWWOA 


The new 4th edition of this outstand- 
ing text contains the latest design, 
construction, and servicing material 
available. It includes a new chapter 
on compact cars. It uses color to em- 
phasize important points, clarify illus- 
trations, an” © .crease student interest. 
It is easier than ever to read. 


UNDERSTANDING RADIO 
3d Edition 
by Watson, Welch, and Eby 


-“ 


This new 3d edition contains a new 
chapter on transistors. It has a new 
tube chart. It uses many new illustra- 
tions to emphasize visual teaching. It 
provides new text material to keep 
abreast of all recent developments. 


School Department 
McGraw-Hill Book Co., Inc. 


(For more information from advertisers, use the postcard on page 103) 


capsules 


STORING DRAWING BOARDS 


Where space is limited and classrooms 
serve both industrial education and aca- 
demic classes, the problem of storing 
drawing boards becomes a real one. This 
storage cabinet holds 24 drawing boards 
and was designed to allow space for 
scale and drawing triangles to be placed 
on top of each board. The sides of the 
cabinet were made deep enough so that 


a door could be placed on the front with 
compasses and other drawing instru- 
ments hung on the inside. Corresponding 
numbers have been placed on drawing 
board and rack so that each individual 
may be assigned responsibilty for care 
and use of board. The above photo 
shows a student returning a board to 
the storage cabinet. 4 


Maurice F. Gupsill 
Pueblo High School, 
Tucson, Ariz. 


ELIMINATING GLUE SPOTS ON 
WOOD PROJECTS 


Junior high school shop students have 
difficulty in keeping glue off the surfaces 
of their wood projects. During the process 
of finishing their projects, a lighter area 
will usually be observed at the area where 
the glue has penetrated the pores of the 
wood and cannot be covered sufficiently 
by the finishing materials 

To overcome this difficulty, I suggested 
that the students, before applying the glue, 
should sand, stain, fill and seal the sur- 
faces of the wood, except on the edges and 
joints to be assembled. Then, if the glue 
was accidentally dropped on the finished 
area, it could be readily removed by a 
wet sponge. This process will prevent the 
glue from penetrating the grain of the 
face + 
Charles G. Cooper 
Industrial Arts Instructor 
Marion Consolidated School 
Erie, Mich. 


SHORT NOTES 
> Instead of buying expensive paint 
thinner to clean your paint brushes, 
get mineral spirits from your pe- 
troleum products distributor at a 
great savings. 


A piece of waxed bread wrapper 
slipped under the jaws of wooden 
hand clamps will keep them from 
being glued fast to the pieces which 
are being glued 


C. Wayne Close 
Glendale, Ore. 


FOUNDRY 
\SUPPLIES 


MOLDING SAND 
STEEL FLASKS 
INGOT METAL 

CRUCIBLES 

CRUCIBLE TONGS 

FLUX - RAMMERS 

MOLDERS' TOOLS 

PATTERN LETTERS 
PYROMETERS 

GLOVES - APRONS 

LEGGINGS - ETC. 


FAST MELTING 
“ SPEEDY MELT” 
FURNACES 
“Speedy Forge” Gas Forges 
» » WRITE FOR LITERATURE . . 


1961 Edition of Constantine's 


Pele}e\' fe) 4.4). ic 
CATALOG & MANUAL 


Since 1812 — 
World's Largest Source 
of Finest Rare Woods, 

Wood Finishing 

Materials and Tools 


EXTRA SPECIAL 
DISCOUNTS TO SCHOOLS 
AND INSTITUTIONS 





Everything students need to work with wood at 
extra special discownts! All-new Catalog is FREE to 
instructors! See world's largest selection —- most com 
of woodworking materials. Hard-to-get 
items for furniture, cabinet making, antique restoring. 
industrial arts. Rare domestic and imported woods 
120 kinds of veneers, plywoods, inlays, bandings, carv 
ing blocks, turning squares, clamps. Hard-to-find hard- 
ware, table legs, lamp parts, inlaid-wood-picture kits, 
mouldings, patterns, newest hand and power tools 
Weed finishing and upholstery supplies, instruction 
books. Plus Identification Chart of over 60 rare woods 
in full color, Catalog & Manual FREE to instructors 
(others, 25¢ — refunded with first order) 


Albert Constantine and Son, Inc. 
2050 Eastchester Rd. Dept. L-9 New York 61, N.Y 


sleet tated taht 


Albert Constantine and Son, Inc. Dept. 1-9 
2050 Eastchester Rd., New York 61, N. Y. 
Send new 1961 edition of Constantine's Wood- 
sae cuales & Manual . FREE TO IN- 
STRUCTORS. Students, enclose 25c — refunded 
with first order 


plete source 


Name...... 


Address. ........ 


ee 
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FOUR STUDENT BENCH 


Gives 50% more horizontal 
project storage space 

The “built-to-take-it” heavy-gauge steel TM-12 FA 
provides 12 individual lockers, 6 each side. Each locker 
is numbered 1 to 6, and fitted with ballpoint fasteners 
and mating pulls, and lugs for padlocks. 

Tolco tops are built to take it, too. Laminated of 
100% Northern hard maple, an exclusive steel spline, 
and %” through bolts, they'll never bow or sag. Want 
more information? Write, wire or phone. 


Established 1894 
THE TOLERTON COMPANY 


265 North Freedom Avenue * Alliance, Ohio 


“SELLING TO SCHOOLS THROUGH TOP RATED DISTRIBUTORS" 





Woodworkers’ Vises 


” u . 
5 COVERAGE: 34°x 44° tracings 
LITTLE PRICE $71.00 ‘“Sthisitdiscomns 
The VEMCO “3300” Drafter With 20” Arms 
has all the balance, precision, stability, 
maneuverability of drafting machines 
selling for twice as much, plus 
VEMCO quality and dependability. Columbian No. 7CDS 
Simple, automatic indexing in 15° 
intervals. Wide variety of VEMCO 9”, 
12” and 18” Scales available, or use 


your own scales having standard 2 slotted brackets and center rest assure firm, tight mount- 


chuck plates. Available with 16” ing, easy operation, longer life. Reduce installation time 50%. 
and 18” arms at additional savings. Choice of 2 sizes and 2 types of continuous screw 
iia ees) Ros Mdtolow Date. mechanisms . . . Rapid Acting or Solid Nut. Plain or Dog 

V. & E. MANUFACTURING Co. | /¥Pe front jaws. Hardwood, Tubular Steel or Adjustable Steel 

766 So. Fair Oaks Avenue Handles. Write for Bulletin LL-8216. AA-8226 
Pasadena, California 4) 


COLUMBIAN 


biel The Columbian Vise & Mfg. Co. 


Sold by leading distributors 
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equipment 


bench grinders From Skil Corp., five 


new bench grinders: (1) 6-in. deluxe model 
287 with % h.p. motor dynamically bal- 
anced for fast starting and speed mainte- 
nance, with rotor mounted on dust-sealed, 
lubricated-for-life ball bearings for vibra- 
tion-free, cool-running performance, with 


Model 287 
Skil Bench Grinder 


end bell covers and two eye shields; (2) 
6-in. standard model 286 without eye- 
shields and end bell covers; (3) 7-in 
model 607 with % h.p. motor; (4) 8-in 
model 6:4 with % h.p. motor with ad 
justable spark arrestors and tool rests and 
removable wheel guards; and (5) 10-in 
model 617 with 1 h.p. motor for daily, 
heavy-duty use 

(For further details encircle index code 0701) 


friction spindle brake From South 
Bend Lathe, Inc., machinery supplies in 
cluding the new friction spindle brake for 
13-in. lathes. This manually operated brake 
also disconnects power to the lathe motor 


New Friction Spindle Brake for 
13-in. Lathes 


when brake is applied. Also available on 
13-in. engine and toolroom lathes, this 
new brake can be obtained for installation 
on 13-in. lathes now in use 

(For further details encircle index code 0702) 


milling machines From U. S. Burke 


Machine Tool Co., Millrite vertical tool 
room milling machine and U. S. Duplex 
Half-Mill. Millrite, highly productive for 
precision milling and boring operations, is 
accurately and ruggedly constructed with 
swivel head capable of angular and vertical 
operations. Ram and turret machine has 
a 7 by 27-in. table with longitudinal feed 
of 16 in., crossfeed of 8 in., vertical feed 
of 15 in., and ram movement of 12 in 
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U. S. Duplex Half-Mill 


Quill travel is 4 in.; maximum distance 
from the spindle nose to the face of the 
column is 16 in.; maximum distance from 
the nose to the top of the table is 18 in. 
U. S. Duplex Half-Mill combines two 
highly flexible half-mill heads positioned 
(in photograph) to permit simultaneous 
milling of both ends of an extended ma- 
chine tool casting. Although the cut is 
light, large cutters are used, necessitating 
slow spindle speeds. Efficient for slotting, 
sawing, face milling, keyway cutting, slab 
milling, boring and many other operations. 
Offered with 12-, 18-, 24-, and 30-in. air- 
hydraulic or 18- and 30-in. full hydraulic 
longitudinal table feed. Available are 6 by 
23, 8 by 32, 10 by 42, 10 by 48, and 10 
by 54-in. tables. Numerous other combina- 
tions of. “building block” features are 
available for use with single or double 
half mills 

(For further details encircle index code 0703) 


polisher and sander From Black 
and Decker Mfg. Co., two budget-priced 
companion portable electric tools: the 
“Servicemaster” 7-in. disk sander and the 
“Servicemaster” polisher. New in design 
and construction detail, both units have 


“Servicemaster’’ 7-in. Sander 


higher-priced tool features: spiral, bevel 
gears for efficient power transmission and 
smoother operation; spindle, gears, and 
motor mounted on heavy-duty ball bear- 
ings; compact, streamlined housings of die- 
cast aluminum for light weight and 
strength; front-end housing flattened for 
better working clearance; rear handle ball- 
grip shaped to prevent slipping; molded 
plastic saddle tool rest prevents scratching 
or marring work; recess-mounted and en- 
closed switch for preventing accidental 
turn-on and dust clog. Weighs 8% Ib. 


a 


“Servicemaster” Polisher 


(For further details encircle index code 0704) 


practice oscillator From Electronic 


Instrument Co., Inc., model 706 Code 
Practice (battery-operated, transistor) Os- 
cillator in both kit and wired form featur- 
ing: 3-in. speaker for clear, loud signal; 
pitch control for a subjectively pleasing 














EICO Code Oscillator No. 796 


tone and private listening; flashing light 
on the panel usable for signaling after 
dark; panel switch for selection of tone 
alone, light alone, or both tone and light 
together. Deep-etched satin aluminum front 
panel; 6% by 334 by 2% in 

(For further details encircle index code 0705) 


floor grip From the Borden Chemical 
Co., Elmer’s Floor Grip, designed primarily 
to serve as a rug-backing compound for 
scatter rugs that slip or skid. Packaged in 
4- and 8-oz. polyethylene squeeze bottles 
with 1-in. applicators. Usable as nonslip 
coating under ashtrays, mats, telephones, 
book ends, etc. Harmless to fabrics, floors, 
and woodwork, and will withstand re 
peated washings. 

(For further details encircle index code 0706) 


milling machines = From Brown & 
Sharpe Mfg. Co., a complete line of No. 2 
milling machines, including plain, universal 
and vertical units of 3, 5, and 10 hp 
capacity. Designed on the building block 
principle and furnishable in 132 different 


(Continued on page 92) 
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aD FURNAC 


N 
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FORGE 
FURNACES 


OVEN 
FURNACES 


COMBINATION FURNACES 


Shop instructors prefer SUNBEAM furnaces because they are safe, 
dependable and economical. Write for FREE catalog with descrip- 
tions and specifications on complete line. 


Aunbeam EQUIPMENT CORPORATION 
178 MERCER STREET © MEADVILLE, PENNSYLVANIA 


EASY WAY 


to give your students’ projects that 


PROFESSIONAL 
LOOK! 


For the first time, Wiikenson offers its 
beautifully slim, strong, tapered metal 
legs to school woodworking shops. These 
are the very same legs that leading fur- 
niture manufacturers have been using for 
their finest furniture! (Unfinished natural 
hardwood legs are also available.) 
You can readily understand, therefore, 
why they will give your students’ tables, 
hi-fi cabinets, bureaus, etc., the striking 
appearance of professional styling plus 
lasting service. 
Complete kits hold four legs, tapered or square, in sizes from 3” to 
28”, in Satin Brass, Pewter or Coppertone finishes guaranteed not to 
tarnish, chip or corrode; 16 wood screws; 4 dual-purpose mounting 
brackets that permit straight or slanted positioning of legs in just a 
few minutes. 
Prices for complete kits range from a low $5.80 for the 3” Tapered 
Metal Leg Kit to $10.70 for the 28” Leg Kit. (Hardwood Leg Kits 
start at $4.25.) 


FREE SAMPLE KIT WITH INITIAL ORDER! 
WRITE TODAY for catalog and prices. With your first order we 
give you a free sample kit which has a hardwood leg and 3 
metal legs in ovr 3 regular finishes. Makes it easy for your stu 
dents to order the legs and finish they want. (Special educational 
discounts.) 


WILKENSON Mec. Co. 


2916 W. Lake St. Dept. £60 Chicago 172, Ill. 
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Electrical 
Test Bench 


No. 72-24ETB 


Now available in one compact unit — storage base work bench 
with complete electrical test panel. Steel bench base is 72” long, 
24” deep and 32'%"' high with 1%” thick lebonite top. Variety 
of base arrangements available. Equipment consists of power 
pack with variable AC and DC voltage, 3 AC meters, 2 DC 
meters, 2 polarized duplex receptacles and 4 sets of test leads. 


SEND FOR SCHOOL EQUIPMENT CATALOG ILLUSTRATING 
COMPLETE LINE OF ELECTRICAL BENCHES. 


Parent Metat Propucts Ic. 


6801 State Road Dept. V-33 Philadelphia 35, Pa. 


FOR TOMORROW'S CRAFTSMAN 


STANDARDIZE 
100% ON 


SOUTHERN 


FASTENERS 














Whether you are instructing your son, your neigh- 
bor, or your students in the fine art of crafts- 
manship, be sure you have on hand the right? size 
Southern screws to do the right job. Stock up now 
on each of the popular sizes, head styles, and 
finishes you need. ad" owe to specify ‘Southern 
Screws"’ in the tough, i boxes b 

the copyrighted “EZ to C"’ label. Romentber 
Only a screw holds like a screw, so standardize 
100% on Southern Screws. By ‘em by the box 
instead of the dab — you'll save time and money! 





Wood Screws * Machine Screws ® Drive Screws 
Machine Screw Nuts ®* Carriage Bolts 


SOLD AT LEADING RETAIL LUMBER DEALERS AND HARDWARE STORES 


Stove Bolts °* 
Tapping Screws * 


(For more information from advertisers, use the postcard on page 103) 





IN ELECTRONICS 
FOR THE SCHOOL 


send 


1961 CATALOG 


444 Pages * Value Packed 





ALLIED 


elect Tel aliet= 
Tele} 


featuring ALLIED's own 


knight-kits ° @ 


for Electronics Training 


Oe OE I, LM: | ESR RG 


Mere 


4 


® Language Laboratories 

© Tape Recorders Sore] 
® Electron Tubes, Transistors 

© Thousands of Electronic 


WORLD'S LARGEST STOCKS: / 
- 

© Test Instruments, Meters 

® Stereo Hi-Fi Equipment 

® Recording Tape, Hi-Fi Records 

®@ School Sound Systems 

® Training Kits 

® Tools and Books lis 4 

Parts for Every Need = 7 | § 


i eee 


.7 


EXPERT SCHOOL SUPPLY! One order to 
ALLIED fills the whole bill—speeds your 
buying, saves you money. We special- 
ize in equipment for training in elec- 
tronics —see our exclusive KNIGHT- 
«rts. Easy terms available—only $2 
down on orders up to $50. Send today 
for your FREE 1961 aLuiep Catalog. 


ALLIED RADIO 
Specialists in Electronic 
Supply for Schools 

seceeeseseseszes 


ALLIED RADIO, Dept. 51-J 
100 N. Western Ave., Chicage 80, ill. 


0) Send rree 1961 attiep Catalog 


MBIA OCS 


Name. 


Address 


City - RS 
Eeeneeeescess 


lnansesnacustio 
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SHOP EQUIPMENT NEWS 


(Continued from page 90) 


No. 2 Universal Milling 
Machine 


combinations, all models have automatic 
cycle, rise and fall of the knee, backlash 
eliminator. More rugged and heavier, the 
new models sliding bearing areas have been 
increased, table working surfaces increased 
to 13 by 55-in., vertical travels increased 
on 3, 5, and 10 h.p. models. To facilitate 
milling with carbide cutters, a flywheel is 
standard equipment on the 5 and 10 hp. 
models and optional in the 3 hp. sizes. 
The lubrication of all parts is automatic. 


(For further details encircle index code 0707) 


acromark printer From the Acro- 
mark Company has come a new printing 
machine, chain driven and air powered. 
Designated as Acromark Printer No. 588, 
it was specially developed to provide effi- 
cient means of printing designs and decora- 
tions in color on brazier bowls for outdoor 
charcoal barbecue outfits. Measuring about 


Acromark Printer 


55 in. high, 30 in. wide, and 18 in., deep 
over all, it is made to handle 24- and 
18-in., diameter covers and print up to 
1 in. high characters; also adjustable for 
smaller cover printing. The printed design 
or motif is that of “cattle brands” and due 
to the rolled flange and size of the product 
it was not possible to use any standard 
type of machine. Therefore, this one was 
constructed to clear the flange at loading, 
then to move into printing position as the 
air valve operating pressure is released. 


(For further details encircle index code 0708) 





AMERICAN TECH 


The New Fourth Edition 


FUNDAMENTALS 
OF 
ELECTRICITY 


Fourth Edition 
by 
K. C. Graham 


This revised edition represents the 
modern method of presenting elec- 
trical principles. The author's 
awareness of industrial require- 
ments and his many years of teach- 
ing experience are reflected in the 
book’s organization and complete- 
ness. It provides a solid founda- 
tion of electrical fundamentals 
and relates them to modern appli- 
cations of electricity. List, $4.75 


Send for an On-Approval 
Copy! 
AMERICAN TECHNICAL 
SOCIETY 


Dept. W398A 848 E. 58th Street 
Chicago 37, Illinois 











NEON MULTI-TESTER <, 
AC DC VOLTS  oHMS 





= 





FIRE DETECTOR 








Universal Scientific Company, Inc. 
Vincen indiana 
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long arm radial saw From Rock- 
well Manufacturing Company’s Delta 
Power Tool Division an extra capacity 
Delta Long Arm Radial Saw particularly 
suitable for use in the vocational build- 
ing trades and vocational agriculture pro- 


Long Arm Radial Saw 


grams. The Delta 12-14 in., saw provides 
a longer track and overarm enables the 
saw to provide increased left-hand miter 
capacity, greater cross-cut capacity, and 
will easily trim a 24-in. wide panel for a 
cabinet door, and extra wide rip capacity. 
Outstanding features included in the new 
model are: double overarm construction; 
exclusive adjustable “Micro-Set” miter 
stops; enclosed lifetime trackways; up- 
front operating controls and adjustments. 
Capacities are: cross-cut l-in. stock, 
24-in.; maximum rip capacity, 36 in.; max- 
imum depth of cut, 4% in.; dado capacity 
with 10-in. dado, 1% in. wide., designed 
to stand up under extra heavy work loads 
over a long haul 

(For further details encircle index code 0709) 


From Peck, Stow & 
Wilcox Co., the standard Pexto hand 
seamer in a second model: No. 794 avail 
able without gauges for application on a 
variety of changing operations for speed 


hand seamer 


Pexto Hand Seamer Model No. 794 


and ease of handling. No. 793 retains easy- 
set gauges for precise and accurate crimp- 
ing. Both models have: forged tool steel 
construction for years of reliable service; 
precision-machined crimping edges; vista- 
green finish. 

(For further details encircle index code 0710) 


plywood blades From Disston Di- 
vision of H. K. Porter Co., Inc., 6%- and 
7%-in. plywood cutting made exclusively 


(Continued on next page) 
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... good teaching 
continues to call for 


wer 


SS, 


Just as it has long been first choice 
throughout industry, KESTER 
SOLDER is No. 1 with industrial 
arts teachers. Both agree on its 
speed, quality, uniformity and de- 
pendability. Choose Kester Acid- 
Core for general soldering, Plastic 
Rosin or “Resin-Five” Core Sol- 
der for TV-radio-electrical work. 


FREE! 


‘Soldering Stages for 
the student . . . “‘Solde 

Its Fundamentals and Seas 
for the instructor. 


KESTER SOLDER COMPANY 


4257 Wrightwood Avenue, eee 39, Hlinois 
Cal 


®Nework 5, New Jersey 
tford, Ontario, Canada 





OVER 60 YEARS’ EXPERIENCE IN SOLDER AND FLUX MANUFACTURING 





SAVE with HARGRAVE 
Gite 
ee _ oe 


A CLAMP FOR EVERY PURPOSE 
A SIZE FOR EVERY JOB 


Distributor 


PRO-TECTO-HED CHISELS & 
PUNCHES 
Patented) 
Stop Mushrooming _ 
LE 
"For GREATER SAFETY. 
For LONGER LIFE 


Complete Range of 
Patterns and Sizes 


THE CINCINNATI TOOL CO. 
Waverly & Main Cincinnati 12, Ohio 


QUICK ADJUSTABLE STOOL 





Best in Class! 


TOLEDO Adjustable 
Ol leligMmeli le MP) (ele) [> 


%& Change height in seconds to fit all students 
%& Safe, positive adjustment— 
no tools needed 
%& Quiet—never intrude on busy classes 
%*& Maintenance-free construction 


By comparison the favorite for 
shop, drafting room, laboratory 


RR 


SERIES 626-C-25 SERIES 7206-22 


QUICK ADJUSTABLE 
POSTURE CHAR 


SEND FOR BROCHIJRE 
illustrating complete 
\ line of adjustable and 














! fixed height chairs 


SERIES 146-C.19 
STOOL and stools. 


TOLEDO METAL FURNITURE COMPANY 
4000 Sovth Hastings Street, Toledo 7, Obie 
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HOW'S YOUR. 
INVENTORY of 

SCHOOL SHOP 

LUMBER ? 


NEED a QUICK 
EX SHIPMENT for 


We 
b 3 
vi 





P<; the FALLTERM? ; 


HARCO can ship 
what you need -- 
and promptly! 

If you require some species or 
sizes or special items to balance 
your stocks, send us your require- 
ments today. The chances are 
good that we can ship everything 
you need — promptly. 

With our expanded facilities, we 
maintain a larger inventory of a 
greater variety of woods and spe- 
cial items — all ready to ship! 

-—— CHECK THIS LIST 


Ash Limba Red Oak Ball Bat Billets 
Balsa Mahogany Walnut Birch Dowels 
Basswood Maple § White Oak Hardwood Shorts 
Birch Poplar § White Pine Plywoods 

Cherry Red Cedar Willow Turning Squares 











GUARANTEED QUALITY 

We specialize in America’s finest 
Appalachian Hardwood lumber for 
modern school shops—guaranteed 
as to species, proper kiln drying 
and grade. 


ECONOMICAL FOR YOU 

We ship lumber that gives you 
more usable board feet per order 
— cuts yqur waste factor to a min- 
imum, and gives better results. 

You save, too, on delivered 
prices. If your school is in a state 
east of the Mississippi, or in Ark- 
ansas, Kansas, Louisiana, Missouri, 
Oklahoma or Texas — we can save 
you money! See our catalog 1960- 
S for delivered prices. Catalog sent 
FREE on request, postpaid. 


DIRECT TO YOUR SCHOOL 

Wherever possible we ship via 
commercial truck line right to your 
school — for safe, clean delivery. 


MAIL US YOUR RUSH ORDER TODAY! 


HARNWAOD coRPoRATION 


OF AMERICA 


Educational Lumber Division 
P. O. Drawer 1091 — ASHEVILLE, N. C. 


(For more information from advertisers, vse the postcard on page 103) 








SHOP EQUIPMENT NEWS 


(Continued from previous page) 


Plywood Cutting Circular 
Saw Blades 


for portable electric saws. Blades (which 
cut smoother and quieter and do not 


| splinter plywood) fit 16 of the popular 


portable saws (Disston, Black & Decker, 


| Skil, Stanley, Porter-Cable, etc.) as well 


as many other bench and radial arm ma- 
chines. Variety of packaging. 
(For further details encircle index code 0711) 


carbide cutters From Boice-Crane 
Co., a new line of Tru-Form, involute 
relief cutters with carbide tips for up to 
ten times the productive life of ordinary 


Boice-Crane Company 
Tru-Form Cutter 


cutters when working with plywood and 
resin-bonded chipboards, yet at 40 to 50 
per cent below cost of equivalent tungsten- 
carbide tipped cutters. Employs a new 
sintered titanium carbide easily machin- 
able in the soft state with hardening prop- 
erties comparable to tungsten carbide or 
cast cobalt alloy tool components which 
eliminates diamond grinding and special- 
ized labor skills. For cabinetwork, sash, 
and millwork; in %-, %-, and %-in. sizes 


| for most makes of shapers. 


(For further details encircle index code 0712) 


From V. & E. 


drafting machine 
Manufacturing Co., Model 3300 Drafting 
Machine with 20-in. arms. Having all the 


important engineered features of their 
larger professional models, the 3300/20-in. 
Drafter is a compact instrument, yet covers 
a 34 by 44-in. drawing area — large enough 
for most everyday drafting requirements. 
The VEMCO 3300/20-in. Drafter has auto- 
matic, easily operated, smooth functioning 
indexing for positive settings at 15-deg. 
intervals or free rotation for setting at 
intermediate angles. The instrument.is pro- 


vided with modern disk brakes to aid in 
maintaining its position on a moderately 
inclined board. Ball joints within the elbow 
brackets permit easy lifting of the head 
and scales over objects on the board. 
VEMCO offers a varied line of 9-, 12-, 
18-in., drafting machine scales, although 
the 3300 will accept any type drafting 
machine scale which has standard chuck 
plates. 

(For further details encircle index code 0713) 


magnetic shield From Dilley Manu- 
facturing Co., 8 by 10 by ‘%-in. giant- 
based, Magnetic Grip Shield for precision 
lathe and other machine tools. Alnico 
magnetic base affords instant gripping of 


Magnetic Grip Shield 


the plexiglas shield which deflects all 
“shop-flak” (chips, dust, or splash) but 
does not hamper light and visibility. Five 
sizes of “head-to-toe protection” panels 
with two powers of magnetic bases 


(For further details encircle index code 0714) 


radio tester From Philco, a testing de- 
vice, “Trace,” which automatically guides 
a radio serviceman to faulty circuits and 
components in a transistor radio. The de- 
vice is a rigid plastic panel facsimilating 
the actual radio circuitry. It easily aligns 
with the radio-printed circuit chassis panel 
and diagrams a complete test procedure 


Trace for Transistor Radio Automatic 
Circuit Evaluator 


for quick, foolproof servicing of Philco 

transistor radios. A set of nine (for Transis- 

tor Radio panels) will be made initially 

available to cover the current Philco line. 

(For further details encircle index code 0715) 
(Continued on page 96) 
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PLANNING YOUR 
GRAPHIC ARTS SHOP 


m= ——~ GUIDE 
BOOK 


to schools 


wir 





CHalleng: PRINTING EPUIPMENT 








The most complete catalog of craft and 
woodworking supplies. 
With the introduction of this new, 100 page, double 


Helps You Pian Your 


size catalog, we bring you a single source for all 
your shop and craft materials. In this most complete 
catalog you'll find sections on woodworking supplies, 
plastics, hobby tools, metal craft, leather craft, 
plans and books, ceramics, upholstery supplies, lamp 
parts and mosaic tile —this last section in true 
color. 

You still get the same fast 
prices. Order your catalog today 
to schools and instructors. 


service and low 
- they’re FREE 


Shop Equipment Needs 


School supervisors, shop instructors, 
and others interested in planning new 
graphic arts departments or improving 
present facilities will find this new 
booklet a useful guide to the selection 
and ordering of Paper Cutting, Proofing, 
Paper Drilling or Punching, Composing 
and Lock-up Equipment, and Supplies. 
Write for your copy today. Address: 


MINNESOTA WOODWORKERS SUPPLY CO. 


1713 Olson Highway 


Minneapolis 5, Minn. 





TAKE IT TO THE JOB... 





KALAMOBILE 


Here's the popular Kalamazoo Model 
610 metal-cutting band saw on the 
handiest chassis you ever saw. Pro- 
vides greatly increased portability 
with its rubber-tired 12-inch wheels 
and telescoping han<dles. One man 
shifts the 610 from job to job with 
ease. Capacity 6” Rounds—10” Flat. 


—a metal-cutting 
band saw that’s 
truly portable — 
handier than ever! 








610-D without coolant 
attachment. 
610-W with coolant 
attachment. 
Kalamobile chassis M6A 
fits all 610 models. 








MACHINE TOOL DIVISION 


Kalamazoo TANK 


and SILO CO. 


960 Harrison St., Kalamazoo, Mich. 
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The CHALLENGE MACHINERY CO. 


GRAND HAVEN, MICHIGAN 


DISTRIBUTORS OF 


CINCINNATI CLAM?S 

STANLEY TOOLS 

BORDEN GLUES 

GREENLEE TOOLS 

M. lL. CAMPBELL CO. 
FINISHES 

COLUMBIAN VISES 

BEHR-MANNING 
ABRASIVES 

and many others 





Write for: 
FREE 
180 
PAGE 
CATALOG 
ye 





FREE 


let — “Planning Your 
SCH-102 Graphic Arts Shop’ 


NAME BRAND 
PRODUCTS 


A great many of the prod- 
ucts advertised in this 
magazine are available to 
you at Dealer’s Wholesale 
Prices. 


We are supplying School 
Shops throughout the Coun- 
try with industrial quality 
finishing materials, tools, 
and special hardware. 


We'd like to serve you, too! 


NEW CATALOG AVAILABLE SOON 


The SPHOLSTERY SUPPLY CO. 
1033 N. FOURTH ST. © MILWAUKEE 3, WIS. 
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HOSSFELD *1 Universal® 


lron Bender Bends 


HOSSFELD +1 BENDER. STANDARD 
EQUIPMENT INCLUDES 
ALL-PURPOSE DIE SET. 


ROUND 
FLAT 
SQUARE 
ANGLE IRON 
PIPE 


BAR 
STOCK 


35 Years’ Metal Bending Experience 
TOPS AS A TEACHING TOOL © FIRST IN ITS CLASS © IDEAL FOR 
ORNAMENTAL IRON WORK, EYE BOLTS, AUTOMOBILE SPRING EYES 


Bera, a8 F 
Co l— 2 « oo @ we 


cC- 
ta 
TS 


HOSSFELD MFG. CO. 


438 W. 3rd Street ® Winona, Minnesoto 








ann 
a a 





FREE: write for 
Ilustrated Bender Bul- 
letin. 











5 REASONS WHY: 
1. WRENCHLESS: Ready 
to use 
2. PRACTICAL: Quick 
setup 
ADAPTABLE: replaces 
special equipment 
VERSATILE: Repro- 
duces practically any 
everyday bend 
INVALUABLE: As in- 
dispensable as a 
bench vise 


} 5 





ENAMEL on COPPER 





IMMERMAN & SONS: 


Dept. CH-2 * 1924 EUCLID © Cleveland 15, Ohio 
A-2795 
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HERE IS A VALUABLE 
SOURCE OF SUPPLY 
FOR YOUR LAMP PARTS 


120 PAGE 


CATALOG and PRICE LIST 
All At LOW Wholesale Prices 
SEND FOR YOUR COPY NOW 


Free to Teachers of Industrial Arts 
Students Send 50 Cents Please 


> Midwest's Leading Supplier of Lamp Parts q 
GEARON CO. 
3225 W. 26th St., Chicage 23, Ill. 
School Nome 
Address 
City 


Instructor's Name 


SHOP EQUIPMENT NEWS 


(Continued from page 94) 


folding metal leg From Wilkenson 
Manufacturing Co., flexible folding metal 
leg with two curved braces (for rigidity) 
easily snapped into place in the crossbar 
for instant setup, and snapped out for 
knockdown. Crossbar can be installed closer 
or farther from the leg base for slanted 


Folding Metal Leg 


or vertical positioning; leg, affixed to ro 
tating disk, can be turned in complete 
circle or to any degree eliminating leg 
contact under the table. Self-leveling glide 
tip with 1-in. height adjustment for bal- 
anced rest. Polish brass leg sleeve; satin 
brass leg finish (will not corrode or chip) ; 
28-in. over-all height. 


(For further details encircle index code 0716) 


tracmaster drafting machine 
From Universal Drafting Machine Cor 
poration their new 60 Tracmaster drafting 
machine which provides an exceptional de- 
gree of drafting convenience, ease of op- 
eration and accuracy. Automatically bal- 
anced for use at any board angle and on 
boards from small to giant size without 
adjustment. The new Tracmaster Drafting 


Tracmaster Drafting Machine 


Machine incorporates many new features, 
and is available for all standard size boards 
and on special order for boards of any 
length, and up to 96 in. wide. Special left 
hand machines and civil engineer protrac- 
tor models are also available. 


(For further details encircle index code 0717) 


(Continued on page 98) 
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OE STERLNG STL ASS aR 
FOR Easy Handling } 
~ ™ Spotcheck 





DYE PENETRANT INSPECTION 
finds cracks 
quick 


Spray-on cleaner-dye remover — removes 
grease, dirt, foreign matter—wipe off excess with cloth. 
Spray-on penetrant — allow short time for pen- 
etration—wipe off excess with cloth. 
Sterling NEW FIRE-SAFE Spray-on developer—inspect. Cracks, pores, 
aaa materials in defects open to surface oppeor as red lines in white 
Style “E t : easy-to-use spray developer area. That's all there is to it! 
Flasks cons of some All materials are available in Fire-Safe new formulas, 
low price! in spray cans or in bulk up to 55 gallon drums. 
COMPLETE SK-3 KIT 
Everything you need in handy, 
You'll find Sterling Style “E” Flasks exceptionally easy to $ 00 rugged steel carrying case. 
‘ " A 2 spray cans Penetrant, 2 spray 
handle because pin lugs are combined with handles. In cans Developer, 4 spray cans 
man ‘oundries “Rr U.S.A. only Cleaner-Dye Remover, instruc- 
y f these Style ‘E” Flasks have replaced F.0.8. our plant tion book, cleaning cloth, 
snap flasks. They prevent runt outs . . . require less sand. Chicago, Ill. — wire brush. 


Sterling Steel Flasks combine maximum strength with MAGNAFLUX CORPORATION 
7341 W. Ainslie Ave., Chicage 31, lilinois 


minimum weight. They retain their rigidity and accuracy, Oe + a9 $n an0ee 80 
. . ° ease send me itso 
year-in, year-out. Write for Sterling Catalog. ACCEPT NO each, F.0.8. Magnafiux plant Chicago. 
D Send FREE bulletin only. Includes | 
STERLING NATIONAL INDUSTRIES, SUBSTITUTES! SaaS 
Founded 1904 as Sterling Wheelbarrow Co. cos roe Nome. Title 


Milwaukee 14, Wisconsin, U.S.A. DISTRIBUTOR Company 
or Mail Check or Address 























ALL NEW, COMPLETE CATALOG OF 

wo0 » & WOODWORKING 
EQUIPMENT 

FREE TO INSTRUCTORS 


New 1961 Edition . 
Finest Domestic and ane 
Woods...Moulding...Tools 

. Imported Ceramic Tile 


ALL AT LOWEST PRICES 


INSTRUCTORS! Just mail coupon for 
your FREE COPY (25c to students, re- 
fundable with first order) of our giant 
new 1961 woodworking catalog. We are 
America’s largest source of fine domestic 


24 pages of special HAND TOOLS for AUTO and rare imported woods for peatet. 


MECHANICS. (Valve, Ignition, Piston Ring, Brake eg wy Fy CL 


scroll patterns. See newest tools, equip- 


and Door Handle Tools, plus Pliers, Wrenches, others. ) ment and hard-to-find cabinet hardware. 


Fully illus. Ideal classroom manual. Write today. Rush your request today! 
CRAFTSMAN WOOD SERVICE 


2729 Mary St., Dept. F-9, Chicago 8, Ill. ©, ump fe Gi cater 


One of 200 K-D Tools ai. Lk newest project ideas 
that make hard iobs j CRAFTSMAN WOOD SERVICE COMPANY © Embossed movidings, carved 
easy . . . Universal, Ro- he ——* 2729 Mary St., Dept. F-9, Chicago 8, Ill. a ae plywoods 
tating Cylinder Head , - ; INSTRUCTORS: Send new WOOD- © Complete lines of archery 
Holder. WORKER'S HANDBOOK FREE and vupholstering supplies 
(enclose 25¢ if student, refundable with ® New! Blanks for baseball 
your first order). bots, snow skis, complete 
water ski kit 
© New! Clock kits, Swiss music 
movements, Hi-Fi Cabinet 








Name 
woods. 

© “Deft"’ all purpose finish 

® Same day shipment; guaren- 
teed satisfaction 


Address 


K-D MFG. CO., LANCASTER, PA. 
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SHOP EQUIPMENT NEWS 


(Continued from page 96) 


economy radial tool From DeWalt, 
Inc., an economy model (925-E) of their 
radial-arm wood and metal cutting ma- 
chine to supplement existing “Power Shop” 
line. Without sacrifice of precision and 
accuracy, the 925E features: totally en- 
closed motor with 18 horsepower at the 


DeWalt Home Workshop 
Machine — 925 “E”’ 


cutting spindle; cam-type safety key switch 
actuating in any direction and removable 
at power shut-off; dual arbor motor shaft 
permitting use of low-cost right hand tools; 
2%-in. cut depth; 24-in. ripping capacity ; 
15-in. crosscut capacity 


(For further details encircle index code 0718) 


lab-volt panel power station 


From Buck Engineering Co., Inc., a new 
self-contained electrical power panel for 
use in educational electrical work — called 
the Lab-Volt Powermaster Panel Model 
204, available in panel form for standard 
rack mounting, or cabineted for table or 
desk top use. It offers the following elec- 
trical services: continuously variable a.c 


Lab-Volt Powermaster Panel 
Model 204 


and d.c. high and low voltage; d.c. transis- 
tor and bias supply; a.c. filament and rec- 
tifier sources; continuity testing source; 
duplex line voltage outlet; and complete 
a.c. and d.c. metering service. All circuits 
protected by fuses accessible from panel 
front, all recepticles clearly and perma- 
nently identified with voltage and con- 
tinuous duty amperage ratings. Construc- 
tion of 12-gauge steel in gray-green baked 
enamel; all variable services having indi- 
vidual on-off switches and master switch 
providing overall on-off control. Supplies 





T. A. FOLEY 
LUMBER COMPANY, INC. 








SEND 
FOR 
NEW 
FREE 


1960-61 
CATALOG 














ERE ERE ER EREEERES. 


LOCK DRAWER +336 
PARIS, ILLINOIS 


TOOLS, y 
COMPONENT PARTS, 
MACHINERY, 
, ey 


* NON-Explosive 


THROUGH YOUR MILL SUPPLIER 
in 1, 5, 10, 25, 50 and 


complete work-station service for two ad- 
vanced students or complete demonstration 
facilities for secondary level science or in- 
dustrial arts courses, complete with neces- 
sary mounting hardware and test leads. 


(For further details encircle index code 0719) 


knight-kit 12-volt ammeter-volt- 


meter kit From Allied Radio Corpora- 
tion a kit for cars and boats, designed to 
provide more precise information than the 
flashing light indicators used on many late- 
model cars. The ammeter-voltmeter per- 
mits a constant check of electrical system 
operation, and shows malfunctioning of 
battery, generator or voltage regulator im- 


Knight-Kit 12-Volt Ammeter- 
Voltmeter Kit 


mediately. The kit consists of a voltmeter, 
ammeter, and panel with side-by-side meter 
cutouts. Chrome-plated panel trimmed with 
rubber, with under-dash universal mount- 


Easy To Use 
Needs No Special 
Equipment 
* NON-Poisonous 
* NON-Inflammable 


ORDER DIRECT OR 











100 LB. CONTAINERS 
SPECIAL OFFER 


1-Ib. Can $3.00 Postpaid 





Mail your order now and receive complete ‘‘How 
to Use’’ Instructions. Free Folder on Request. 











MONEY BACK GUARANTEED 


KASENIT CO. 


(For more information from advertisers, use the postcard on page 103) 


(EST. 1912) 16 King St. 
Mohwah, N. J. 
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ing flange. Expanded scale voltmeter reads 
9-15 volts, and the ammeter reads 30-0-30 


T eac By amps. I'‘luminated by vibration-proof pilot METALCRAFTI N rc 


lights, both meters are accurate to plus/mi- 


nus 5 per cent and have white scales on a 

M ode rn Vi eYete | dark background. Listed under stock No. A R (}] F Al S 

83 Y 711, the kit is complete with No. 10 “ , 
cables and instructions ’ 


Fin is hin g (For further details encircle index code 0720) 


Especially Suitable 


with the famous 
S E A LA % Ec L L magazine rack From Stacor Equip- for ‘it C ATl 0 NAL 
magazines. ‘Combining excellent" dplay EDUC wl ON 


PROCESS with large capacity, the rack is part of 


The “Wipe-on” Finish that 


SPECIAL OFFER 


Our sew pocket size Sealacell 
Penetrating Process Wood Finish- 


Stacor Visionaire Library Rack e ALUMINUM ETCHING 
GENERAL FINISHES Visionaire’s line which features intermem- e STIPPLING 
SALES and SERVICE CO. bering units to fit existing equipment. Also e COPPER TOOLING 


available in a size designed to hold 23 
periodicals * Been EMBOSSING 
(For further details encircle index code 0721) for something new and differ- 


init 7. your students this year? 
Introduce ‘Gant to the art of metal- 





| : With just a few | eee nore | aoe 
give spou From Desmond Bros., a your most inexperien students it 
convenient, built-in pouring spout for the <a gg A an — 
economy 5-gallon drum of Deft Wood . = ay 


x Finish. Interior spout, which drops neatly The only basic terials 
LEATHERCRAFT, Crate Mscals Corporation’ s —_ ee 
, - uminum, or lux 
METALCRAFT CATALOG ‘ , ge \ looking aluminum COLORCIRCLES 


Safe-T- 

Latest Project Kits, Complete Supplies aR ge ee eee eat : 

Top Quality, Value Priced and nt "eae Mesa ‘Corporation's, “Hi 

a ‘em 

> toe f CMC Aluminum Craft Circles yn of 
Easy-to-make and complete kits for all “ the finest quality obtainable. 
leather and metal projects. Also ma- : CMC. Safe-T-Etch is the safer, faster 
terials and tools for varied shop projects etching compound which removes all of 
to challenge advanced craftsmen. Com ‘ the objectionable fartuseinestd stating. 
plete stocks and prompt, accurate ship F Hi-Temp Craft Black is the 
ment assured. Satisfaction guaranteed : a ee 

wi Pe pw "ones hggr ve C , sharpe 
Serving schools and institutions for i : panes nes ny at dane 
twenty-five years. Big, NEW illustrated Craft Metals Corporation also has 
catalog, including latest low price [ a aluminum and co embossing foils 
list with attractive quantity discounts, N ' por teen meta . mal many other 
ee POS CRE meee eee - . get For additional information, send for 
descriptive literature and price list, to- 


FREE LEATHER SAMPLE 7. day. No obligation, of course. Just tear 
Deft Wood Finish Drum out and fill in the empen chews bebe. 

HERE'S SOMETHING NEW AND * . wi et prom attention. 
DIFFERENT IN TOOLING _EATH.- With Pouring Spout —— 

ER! Tooling cowhide with a calf-like ~ 
finish . . . at one half the cost of real down to pour the glue into smaller con- 
tooling calf! Hard to tell this new stock tainers for individual users, eliminates 
from real tooling calf. See for yourself. messy overflow to catch on container rim an i dincnshe mam/,a~maeeea Tf 
~ no cost or obligation, sample bill- Small screw cap closes tightly to prevent CRAFT ae TALS yb ohigr i | 
etd “ rethed ype 7 As nee ge spillage from accidental tipping. Unused oe gewten, a Sows x | 
ment, the versatility and quality thi . 4 . 1 i tlemen al 
money-saving leather will cunbelih che. Deft may be poured back into the drum ; Please send FREE literature on meting Mee. 
Ask for FREE sample today. since it requires no stirring, Deft will not ful trays, coasters and other Croft items; also 
“skin” in the drum and will pour out to price list. , 
the last drop without waste (Please type or print) 


| 

| 

J. C. LARSON COMPANY (For further details encircle index code 0722) ah . ? i 
i 


Dept. 6013 Address_ theses ate be MBE s 
820 S. Tripp Chicago 24, Ill. (Continued on next page) City 





TEAR OUT AND 
MAIL COUPON TODAY 
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acho! 


LEATHERCRAFT 
IS NOW TAUGHT 
in 20,000 SCHOOLS 


Leathercraft 
Craftools 
Metal Stamps 


Dyes & Oils Zippers 

Leather Belts 
Books 

Hand Bags Cement 


Billfold: Chaps 


Garment 
Making 
Pearl Snaps Moccasins Knives 


Coin Purses Saddles Shoes 
And Hundreds of Other Items 


Free INSTRUCTION FILMS 
TANDY LEATHER CO. *"<* 


P.O. BOX 791-GA FORT WORTH, TEXAS 





SHOP FURNITURE FOR 
1960 SHOPS 


. Four Station Werkbench fer high schools with 
built-in cabinets, sliding doers te lockers. 

. Werkbench for junior high schools with or 
without tools storage space for tools. 

. Four-Station Workbenches with tools for ele- 
mentary schools and a novel saw-bench. 

. Four-station drefting and planning table with 
storage for all dre‘ting equipment. 

. Well-teel Cabinets and Bench-Too! Cabinets. 


7. Anvil Base with storage fer anvil tools. 


SHOP EQUIPMENT NEWS 


(Continued from previous page) 


illustrating course From Higgins Ink 
Co., a one-volume series of lessons for a 
course in technical illustration complete 
with lesson plans in the back of the book. 
Material concerns manuals industry finds 
increasingly necessary to assemble, service, 
and repair complex mechanisms (method 
of converting engineering plans into manual 


a ; 
e eee —T 
Ilustration from Course in 
Technical Illustration 


illustration, master of dimensionable per- 
spectives, mastering of ellipses). Profusely 
illustrated, paper, 125 pp. 

(For further details encircle index code 0723) 


automatic lead pencil From Alvin 
& Co., Inc., Mark V “fine line” automatic 
propelling lead pencil. For use with letter 


Mark V Automatic Propelling Pencil 





8. Deluxe Drafting Table with plete equip 
storage including T-squeres and beards. 


GO MODERN! USE SHOP FURNITURE DESIGNED 
FOR HANDLING LARGER CLASSES WITH LESS 
DISCIPLINE PROBLEMS. 

Write today for literature to: 


STONER WOOD PRODUCTS CO. 
CHARLESTON, ILLINOIS 


PEXT 


380 Series 
2 inch rolls 


Available 
24°-42”" length 











Other models from 1° to 3” roll diameter. Bench, 
floor and motor driven types. All quality built with 
PEXTO exclusive features. 





LOOMS, Table and Foot 
LEED, RAPHIA 
HANDICRAFT SUPPLIES 


SEND FOR CATALOG 
J. L. HAMMETT CO., CAMBRIDGE, MASS. 





SLIP ROLL 
FORMING 
MACHINES 








Complete line of machines and tools for sheet metal fabrication. 


THE PECK. STOW & WILCOX COMPANY, SOUTHINGTON. CONN 


(For more information from advertisers, vse the postcard on page 103) 


: NEW IASCO 
MAGIC PLASTIC 
FILLER 


The all purpose plastic filler with 
a million uses. Ideal for fender and 
body repairs — wood and fiberglass 
boats — 

Use it like plastic wood — it 
adheres like epoxy resin — and 
will wear like iron. 

This plastic filler is made from 
a flexible base resin and will insure 
your job against cracking. IASCO 
MAGIC FILLER may be sanded 
and buffed to a metal-like finish. 
It may be painted — lacquered or 
enameled. It will resist acids — 
gasoline and salt water. 

1 Ib. can $1.50 2 lb. can, $2.75 
4 lb. can $4.75 
PLEASE WRITE FOR FREE COMPLETE 


CATALOG ON INDUSTRIAL ARTS AND 
ELECTRONIC PROJECTS. 


INDUSTRIAL ARTS SUPPLY CO. 
3002 HENNEPIN AVE. SOUTH 
MINNEAPOLIS 8, MINN. 


NEW 1960 CATALOGS 


Complete line of school supplies, 
Mosaics and equipment. 
FREE: to schools and ceramic teachers 
Send to: Dept. B. 
SEELEY’S CERAMIC SERVICE 
7 Elm Street Oneonta, New York 


Importers of top quality 


CABINET RASPS 
’ Pree $e fait 


tors, carvers, cabinet, pattern and model 
makers ond industrial arts schools ore the 
cabinet rasps. To fill most requirements, the 
rasps are ecvailable in smooth and dead 
smooth cuts, and the 12” is also available in 


Cut Smooth Dead Smooth 
$1.60 $2. 
2.05 


OC Awan 
Very essential rasp on curved surfaces, re- 
cesses, grooves, enlarging and correcting 
run-off holes. Available in smooth and dead- 
smooth cuts. 
Length Approx. Size 
&” 5/32" 
” “%" 
10” %” 
12” yy” 
Send for free 12 page folder on 
wood carving tools and supplies. 


FRANK MITTERMEIER 


Cut Smooth Dead Smooth 


Uy 
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guides or templates, it supplies an ever- 
pointed, extra thin (.031) lead. Six in. 
long, weighs less than % ounce; a non- 
rolling hexagonal barrel fits hand com- 
fortably with knurled, tapered finger grip. 
Quick-acting, push-button, fully automatic 
lead feed (breech-loaded through top) for 
one-hand operation, Jet black finish, color 
coded caps indicating degree of head hard- 
ness. Available in two models: Mark V 
(standard) and Mark V-P (special pocket 
model, 54 in. long with pocket clip). Each 
lead holder comes supplied with '%-dozen 
extra refill leads available in 9 degrees of 
lead hardness: 3B, 2B, B, HB, F, H, 2H, 
3H, and 4H. 

(For further details encircle index code 0724) 


world globe for radio amateurs 


From Allied Radio Corporation a new 
12-in., full-color world globe, designed for 
use by radio amateurs and shortwave lis 
teners. It incorporates special Allied-in 
spired features that make it a valuable 
accessory in the ham station or the short 


. 


World Globe for 
Radio Amateurs 


wave listening post. Unique indicating de 
vices tell the user the direction in degrees 
and the distance of any country from his 
ewn location, which will appeal partic- 
ularly to amateurs with rotary beams, and 
those installing fixed-type directional an 
tennas. A directional disk is calibrated from 
0 to 360 degrees, and a mileage strip from 
0 to 12,500 miles, calibrated in 500-mile 
segments. When the mileage strip is moved 
to the country desired, both distance and 
direction in degrees are indicated simul 
taneously. A special pivot post for these 
indicators permits “customizing” the globe 
for any location. Stock No. 77 S 
(For further details encircle index code 0725) 


325 


From Stanley, a 


special school combination offer of the 
Graflex Instructor 150 projector and a 
film library of six sets of 53 strip (820 
frames) on 35mm. safety film on the 
proper use and care of tools. The strips, 
individually packaged in cans and a con 
venient storage box with manual of sug 
gested questions for testing, considers such 
subjects as hand saws for woodworking; 
hammers; screw driver, nails, and screws, 
etc. The project features push-button film 
advance, ejector button, sharp, 3 in, £/3.5 
lens, thumb-action elevator adjustment, 
etc. 

(For further details encircle index code 0726) 


autograph pencil From Venus Pen 
and Pencil Corp., an autograph lead pencil 
with a smooth, white, “write-in” panel for 
owner’s name, or brief message. Available 
in color-assorted packets. 

(For further details encircle index code 0727) 


projector-film set 
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descriptive materials 


From Electronic Instrument Company, Inc., 
(EICO) a 28-page catalog covering its 
complete line of stereo and mono high 
fidelity, test instruments, ham equipment, 
citizen transceivers, and radios in both kit 
and wired form. Pix, detailed descriptions, 
specifications, prices as of May, 1960. 

(For further details encircle index code 0728) 


From Skil Corp., full-line 8% by 11-in., 
two-fold mailer with photos and condensed 
specifications of saws, drills, routers, planes, 
belt and disk sanders, shears. drivers, port- 
able and bench grinders, polishers, blowers, 
pneumatic tools, and abrasive products. 
Also covers recently introduced reciptro 
saw and new Roto-Hammers. 

(For further details encircle index code 0729) 


From Challenge Machinery Co., 8-page 
booklet describing its power cutters in sizes 
most used by small and medium-sized 
printers, private plants, school shops, and 
duplicating operations. Includes suggestions 
on paper cutting operations to save time 
and boost production, complete informa- 
tion on various models, on operating fea- 
tures, and handy accessories. Publication 
F-638. 

(For further details encircle index code 0730) 


From Chicago-Latrobe, a 68-page, 8% by 
11-in. catalog of drills, reamers, power bits, 
arbors, etc. (the firm’s line of 22 “Double 
Clutch” tools) easy to use, including 
specifications and prices; also a numerical 
and alphabetical index. 

(For further details encircle index code 0731) 


From Cincinnati Milling Machine Com- 
pany, a 15-page two-color folder contain- 
ing descriptive articles covering a new 
concept in centerless grinding, Telematic 
control programs, automatic milling cycles 
through simple plug-in selections, new 
intraform cold works tubing blanks to 
50 ft. long, Acramatic— the versatile new 
guidance system, and electrical discharge 
machining. 

(For further details encircle index code 0732) 


From Columbian Vise & Mfg. Company, 
a miniature catalog describing the complete 
line of Columbian Machinists’ Vises, in ad- 
dition to detailed specifications of the 
company’s base vises, and listing Co- 
lumbian design and construction features 
Leaflet L-2007A. 

(For further details encircle index code 0733) 


From The Columbia-Hallowell Division, 
SPS Company, a new six-page folder fea- 
turing the theme “a whole new world of 
office efficiency” to describe its lines of 
office desks and chairs. Pictured and de- 
scribed are the Columbia Meridian col- 
lection of executive desks and matching 
credenzas, and the nine-to-five group of 
modular unit work centers which can be 
customized to fit individual job require- 
ments, Also featured are space-saving 
Ampla desks. Columbia standard office 
desks and extensive line of office chairs 
round out the new literature piece. 

(For further details encircle index code 0734) 


From Eastman Kodak Company, three 
new Kodak pamphlets offering concrete 
suggestions on techniques and tools to 
facilitate and improve both the produc- 
tion and use of photo visuals in schools 
and in industry. No. T-12 — “Curriculum 
Materials Center” — 4-page, descriptive 
pamphlet, giving a floor plan for such an 
area which includes preview booths and 
equipment storage, planning production of 
art work and photo visuals, a darkroom 
for production of photo visuals, picture- 
(Continued on next page) 
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Automotive Instructors ! 


YOUR STUDENTS LEARN 
FASTER WITH MOTOR’s 


Giant Illustrated 
Guide to 
Auto Repair 


Step-by-Step Directions, 
Large Show-How Pictures 
Simplify Every Procedure 


OTOR’s Manual, the “Auto 

Repair Man’s Bible,’’ puts 
everything your students need 
to know about auto repairs at 
their fingertpis. It shows them 
how to spot troubles in a jiffy, 
where to start a job, which 
tools to use, what to do and 
how to do any job quickly, 
easily, right the first time. 











Makes Everything So Clear 
Your Students Can't Go Wrong 

They get the “meat” from 
hundreds of Official Factory 
Manuals and service bulletins 

condensed into simple step- 
by-step directions and large, 
show-how pictures that any 
one can understand. MO- 
TOR’s Manual simplifies your 
job of teaching students to 
fix engines, transmissions, 
suspensions, ignitions, fuel 
pumps, steering gears, 
brakes, generators, axles, 
etc. almost every part 
of every car built since 
1953! 


Over 3 Million Copies Sold 


Over 1,000 double-size 
pages. 2,850 How-To pic- 
tures. 30,000 specifica- 
tions, 225,000 repair facts. 
195 quick-check charts. 
Giant TROUBLESHOOT- 
ER section. Foreign car 
tune-up data. Plus much 
more. Over 3 MILLION 
copies already sold! Used 
by Armed Forces, mechan- 
ics and hundreds of schools. 





Same FREE-TRIAL 
On These Manuals 
MOTOR's Truck Repair 
Manval. Details 2,860 
truck models 1952- 
1960, 300,000 service, 
repair _ facts, 2,000 
illus. Everything 
dents need to 
truck repair simple 
869 giant ee 


MOTOR's Auto En- 
gines & Electrical Sys- 
tems. Basic knowledge 
students need to under- 
stand modern engines 
valves, pistons, 


Double Offer for 
Teachers Only 
1, Try Manual for full 
week FREE in your own 
classes. If you keep it... 
_ take the 25% special 
school discount off reg 
price. Otherwise, return 
book and owe nothing 
Mail certificate with- 
cena to MO- iam: feel 
TOR — Book Dept., > 1 
Desk 0399, 250 W. 53th | S300 Tiustrations 
St., New York 19,N.Y. 


Re OO RS SSSR SNS STS SaRaeSG 


25% Discount Certificate 














MOTOR — Book Dept., Desk 0399 
250 West 55th St., New York 19, N. Y. 

Send me for 7 days’ FREE TRIAL: 
copies of Motor’s New Auto Repair Manual; 
copies of Motor’s New Truck Repair Manual; 
..copies of Motor’s New Auto Engines. 


If satisfied, I will remit special 25% Discount 
price of only $5.96 (plus postage) for each Auto 
Repair Manual (reg. $7.95); only $5.21 (plus post- 
age) for each Engines & Elec. Systems (reg. $6.95) ; 
only $6.75 (plus postage) for each Truck Repair 
Manual (reg. $9.00). (Add sales tax where required.) 
Otherwise I will return book(s) within 7 days and 
owe nothing 


Name... 
School 


Street 


City. . ° Zone State 


ee ee ee ee ee eee ee ee es 
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TOOLS ALWAYS SHARP WITH 
PLURALITY OILSTONE TOOL GRINDERS 


NOW AVAILABLE 

IN 3 SIZES 

Ne. 425 Hear ed 

Sub Jr 

No. 450 Plurality Jr. 

No. 475 Plurality 
Grinding can be done on 
@ cone, coarse or fine or 
emery leather stroppinrg or 
emery wheels. Unit is com- 
pact, efficient, serviceable, 
easily accessible and has 
ball bearing direct motor 
drive. Especially 
guarded for school 
shop use. Details on 

request. 


MUMMERT-DIXON CO. 
HANOVER, PENNSYLVANIA 


Originators and Pioneer Manufacturers of 
Oilstone Tool Grinders 


BENCHES 
CERAMIC SUPPLIES 
DRAWING & DRAFTING SUPPLIES 
ELECTRICAL SUPPLIES 


FINISHING MATERIALS 
HAND TOOLS 


HARDWARE 
LEATHERWORKING SUPPLIES 
MACHINE TOOLS 
METALCRAFT TOOLS 
METALWORKING TOOLS 


METALS 
PORTABLE ELECTRIC TOOLS 
PRECISION TOOLS 
SHEET METAL EQUIPMENT 

WELDING EQUIPMENT 





Bnioiica chars 


PERFECT 
PROJECTS 


Pre-cut, ready-to-assem- 
ble wood-working kits of every descrip- 
tion. Over 60 to choose from. Cedar 
chests, gun racks, tables, water skis, 
archery sets, bedroom suites and mony 
others. 

Write for the new 4-coler illustrated coteleg. 


Giles & Kendall Co. 


BOX E HUNTSVILLE, ALA. 


LEATHERCRAFT 


COMPLETE stocks of leathers, kits, 
tools, supplies, books. 
SERVICE is always geomet from 
our huge inventory. No order too 
large to handle, nor too small for 
attention. 
REASONABLE prices on all items. 
Since 1910. 
— WRITE FOR CATALOG — 
SAX-CRAFTS 


(DIVISION OF SAX BROS., INC.) 
Dept. IN. 1101 N. 3rd St., Milwaukee, Wis. 
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taking equipment, reproduction of ma- 
terials, film inspection and repair, storage, 
and a curriculum materials library. “Plan- 
ningboards,” Kodak Pamphlet No. T-21, 
4-page pamphlet describing the particular 
features of the boards, and listing ma- 
terials needed, also giving plans for con- 
struction of two planning-boards. “Tllu- 
minator for Slide Sequences,” Kodak 
Pamphlet No. T-20, two-page leaflet that 
provides plans for construction of an illu- 
minator for audio-visual planning. An 
earlier publication, “Planning and Pro- 
ducing Visual Aids,” No. S-13, also avail- 
able. 

(For further details encircle index code 0735) 


from the field 


Fred J. Gross, manager of educational sales 
of Stanley Tools, New Britain, Conn., com- 
pleted 50 years of continuous service with 
the hand tool division on June 30, 1960, 
and retired at ‘iat time. Well-known from 


Fred J. Gross 


coast-to-coast for his contributions to the 
upgrading of school shop facilities and a 
pioneer in the field of school relations for 
industrial firms serving the schools, he has 
been honored and rewarded by various 
organizations for his outstanding service 
and his interest in vocational education 
and his counsel to teachers of the prac- 
tical arts. Through his efforts a number 
of teaching devices were developed which 
are distributed to shops by Stanley Tools. 


. The Black and Decker Mfg. Co., have 
acquired the entire capital stock of De- 
Walt, Inc., of Lancaster, Pa., from Amer- 
ican Machine & Foundry Co., in exchange 
for 120,000 shares of Black & Decker stock. 


in gleaming 
ALUMINUM e BRASS e COPPER 


We supply materials, tools, designs, direc- 
tions, project suggestions. See your dealer 
or write today for free MAID-0’-METAL 
literature and mail-order information. 

ST. LOUIS CRAFTS, Inc. 


DEPT. SS-8 ST. LOUIS 19, Mo. 


FREE ‘ENCYCLOPEDIA 


CRAFTS and FINISHES! 


PARTIAL CONTENTS: “Suede-Tex" 
Projects * Wood and Metal Finishes * Enamel 
Sprays * Lacquers + Paints + Metal Foil « 

Designs + pilus many other items for exciting 
schoo! shop projects! 
Also Available (upon request) — 


<* new #75 Electronics Catalog. 


FURNACES "og <a 
for heat treating, ~ : 
melting, ete. “ © wh 


























free samples. 





MUTUAL AIDS, 
1946 Hillhurst 


Dept. 422 
Los Angeles 27, Calif. 











High Grad e 
Prin ting Inks 


For | COVERWELL 
SCHOOL INKS FOR 
PRINT © QUALITY 
SHOPS | PRINTING 
MARTIN DRISCOLL & CO. 


610 Federal St. Portland, 407 E. Michigan St. 
Chicago, I! Oregon Milwaukee, Wis. 
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Three Kodak Pamphlets 





MODERN MACHINE WOODWORKING, 
Revised Edition — Hjorth and Holtrop 
This complete revision includes information on 
the latest techniques and the newest woodwork- 
ing machinery. 
INSTRUCTIONAL UNITS IN HAND 
WOODWORK — Brown, Tustison, and 
Barocci 


These job sheets cover the entire range of 
hond tool operations. $2.64 


WOODWORK VISUALIZED — Cramliet 
A complete course in graphic form on basic 

tools and processes for beginners. 131 plates 

and tests. Paper, $2.24; cloth, $3.48 


PRINCIPLES OF WOODWORKING — 
Hjorth 

For high schools. Fully explains how to use 
hand and machine tools. Provides instructive 
projects. $3.36 


OPERATION OF MODERN WOOD- 
WORKING MACHINES, Revised — 
Hjorth 
For beginners in machine woodworking. 
Paper, $2.80; cloth, $4.00 


TEXT IN PATTERNMAKING — Hane! 


iivstrated basic text in wood patternmaking. 
$3.48 


FUNDAMENTAL WOOD TURNING — 
Milton and Wohlers 

A modernized edition of A Course in Wood 
Turning introducing beginners to the principles 
of wood turning. $3.50 


GENERAL MECHANICAL DRAWING, 
Revised — McGee, Sturtevant, and 
Fugulsby 


A complete course in the fundamentals of 
basci machine work as far as job operations are 


concerned. $3.20 


MECHANICAL DRAWING, Books | and 
li — Berg 
Over 30 new illustrations and a wealth of 
new information feature the two-yeor program. 
Paper: Book |, $1.00; Book Ii, 96 cents 
Complete edition: Cloth, $2.80; Paper, $1.80 


MECHANICAL DRAWING, First Year 
and Second Year — Ermeling, Fischer, 
and Greene 
These up to date texts train students in visval- 
izing and reproducing simple objects, in ad- 
vanced work in conics, sections, machine draw- 
ing, etc. May be used together or independently 
First year, 96 cents; Second year, $1.58 


BASIC MECHANICAL DRAWING — 
Schaefer 


For beginners at the seventh- or eighth-grade 
level, it clearly interprets basic principles and 
processes. 96 cents 


A PRIMER OF BLUEPRINT READING — 
Diamond 

Well-prepared drills, from the simple to the 
complicated, for teaching beginners to read 
working drawings. 68 cents 


SHOP MATHEMATICS — Felker 

Basic shop mathematics for many of the so- 
called mechanical trades. Algebra, geometry, 
measuring instruments, logarithms, etc. $3.24 
APPLIED MATHEMATICS — Johnson 


Presents a thorough understanding of the 
practical application of elementary mathematics 
to the common problems in industrial activities 
and trade work. $2.20 


METAL SPINNING TECHNIQUES AND 
PROJECTS — Johnson 


Covers every phase of this ancient but up to 
date art and presents a variety of useful, attrac- 
tive projects. $3.50 
CREATIVE METALWORKING — Mattson 

36 projects of such design and workmanship 
thet the creative talent of the individual is 
brought out. $3.25 
MODERN WROUGHT IRON 
FURNITURE — Frisbie 

Offers 40 interetting, often challenging pro- 
jects in wrought iron presented in complete 
fashion. $2.80 
METALWORK ESSENTIALS — Tustison 
and Kranzusch 

Covers essential processes characteristic of the 
entire field, with all hand-tool manipulations. 

$2.50 
MACHINE-SHOP TECHNOLOGY — 
Felker 

Well illustrated and practical, this basic text 
covers the construction, and care of the most 
frequently used hand and power tools. $4.80 
FUN WITH METALWORK — Bollinger 

A wealth of projects in metalwork that are 
fun to create. $4.75 


LEATHERWORK PROCEDURE AND 
DESIGN — Klingensmith 
Provides all needed information and projects 
involving the basic procedures of leatherwork. 
$3.85 


FUNDAMENTALS OF APPLIED 
ELECTRICITY — Jones 

Presented by simple explanation, picture, ex- 
ample, and demonstration. $3.48 
ELECTRICAL ESSENTIALS FOR THE 
PRACTICAL SHOP — Tustison and 
Ruehl 

Instructional units and job sheets on the most 
important principles of electrical science and 
wiring for the beginner. $1.36 
ELECTRICAL THINGS BOYS LIKE TO 
MAKE — Cook 

Twenty-eight fascinating electrical devices; toy 
motors, buzzers, etc. Simple directions. $2.75 
ELECTRICAL PROJECTS FOR THE 
SCHOOL AND HOME WORKSHOP — 
Ford 

Thirty-four electrical projects easily made by 


the average boy. Fully explained and illustrated. 
$3.00 


All books listed are available for 30 days’ study. Send for our complete catalog 


THE ART AND CRAFT OF SCREEN 
PROCESS PRINTING — Kosloff 


All phases of screen process printing from 
the construction of basic equipment to inks and 
different types of printing. $3.75 


GRAPHIC ARTS INSTRUCTION SHEETS 
— Hague 
Job sheets covering most of the graphic arts 
operations other than printing. Each section has 
a bibliography and suggestions for projects. 
$1.68 


PRINTING AND ALLIED GRAPHIC ARTS 
— Hague 

The recently revised edition of Printing for 
the Schools, a general text on all phases of the 


cre with much specialized and related work 
added. $3.95 


LEARNING TO DRIVE — Bostwick, 
Boodish, and Rodini 


In the concise, inexpensive lesson-unit form, 
this new driver-education course has all the 
information on the art and science of driving 
needed by the beginner. 96 cents 


AUTOMOTIVE ESSENTIALS, Revised — 
Kuns 


A beginner's text with up-to-the-minute illus- 
trations. Shows how to purchase, drive, and re- 
pair cars. $4.96 


AUTO-MECHANICS STANDARD- 
PRACTICE JOB SHEETS — Bostwick and 
Yergey 

In four parts: The Engine, The Fuel and Elec- 


trical Systems, The Power Flow, The Chassis 
Units. Each part, 80 cents 


AUTO MECHANICS — Kuns 


Six separate paper-bound volumes covering: 
(1) The Engine, $2.35, revised; (2) Cooling, lu- 
brication, and Fuel Systems, $2.35, revised; 
(3) Automotive Electricity, $2.35; (4) The Power 
Flow, $2.35, revised; (5) Chassis Units, $2.35; 
(6) Frame and Body Maintenance, $2.75 


INDUSTRIAL ARTS FOR GRADES K-6 — 
Gerbracht and Babcock 


Assists teachers in understanding the functions 
and methods of industrial arts in the elementary 
school. $3.50 


ANALYSIS TECHNIQUE FOR INSTRUC- 
TORS — Fryklund 


Explains the analysis technique of teaching 
ond applies it to all subjects and occupations. 
Offers a method of course organization and 
teaching in the most efficient manner. $2.50 


COMPREHENSIVE GENERAL SHOP, | — 
Baver and Thompson 


The first of a three-book series designed to 
aid industrial arts teachers in presenting multiple 
activities in the general shop. $3.92 


of industrial arts and handicraft books. 





Reason enough to buy LeBlond 


Why does a manufucturer of ultra-precise missile parts use a 
LeBlond Regal—the same kind of LeBlond Regal Lathe seen so 
often in modern school shops? Because he wants the same 
precision, dependability, and ease of operation you demand. 

He wants the best. 

You wouldn’t dream of giving driver training with a horse and 
buggy, any more than the maker of this rocket throat would 
dream of turning it on a horse and buggy lathe. 

When you choose a Regal for your school shop, you are choosing 


the kind of precision lathe your students will meet in industry. 
You are choosing quality. That is reason enough to buy LeBlond. 
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(For more information from advertisers, use the postcard on page 103) 




















